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REVISED 
2011 Vadose Zone Nitrate Study at Hastings, 
NE 
Roy Spalding and Martin Toavs 
Department of Agronomy and Horticulture 
University of Nebraska - Lincoln 
January 31, 2012 
In partial fulfillment for funding received from the Nebraska 
Environmental Trust and NDEQ to assist Hastings Utilities with 
proposed "Management Planning for Safer Source Water" 
2011 Vadose Zone Nitrate Investigation at Hastings, NE 
In an effort to assist Hastings Utilities in the management of their well-head protection area 
(WHP A) and to protect the groundwater from the impact of nitrate loading from potential 
nonpoint and point sources, Hastings Utilities subcontracted with the Department of Agronomy
 
and Horticulture at the University of Nebraska for deep vadose zone coring. Continuous 60-ft 
soil cores were obtained at 36 sites within the apparent WHP A (Figure 1). The sites were 
selected by Marty Stange on the basis of availability for sampling, management, landuse, 
cropping history, and location within the WHPA. Nitrogen analyses of these deep soil samples 
provide a baseline of vadose zone nitrate and ammonium concentrations. The results are used in
 
this report to evaluate which agricultural practices within or near the WHP A significantly imp
act 
leaching of nitrate in the uppermost 60-ft of the unsaturated zone. The investigation is used to 
estimate whether improved water and nutrient management practices have a measureable effect
 
on decreasing future nitrate loading to the groundwater beneath the WHP A. Such evaluations ar
e 
useful in supporting improved practices that can lower nitrate loading in the capture zones of 
municipal wells. 
Figure 1. 2011 coring locations. 
Sample Collection and Analytical Methods 
Sample Collection 
Deep, continuous, lined cores were collected at 36 sites located primarily in the capture zone of 
the recently constructed municipal wells northwest of the municipality (Figure 1). Potential 
nitrogen sources at these sites varied from nonpoint source row-cropped fields and lawns to 
potential point-source areas where suspected past N releases may have occurred. Two opposing 
locations were cored at each sprinkler-irrigated field. Three sites, the head, middle, and tail, were 
probed beneath each furrow-irrigated field. One core was collected at each of the other landuse 
sites. 
Cores were collected with a track-mounted Geoprobe™ using a 2.5-inch macro core barrel. 
Samples were collected in 5-ft acrylic liners, capped, kept in a refrigerated truck until transported 
to Lincoln, where extraction and analysis occurred. 
Groundwater samples also were collected using the track-mounted Geoprobe™. The Geoprobe 
method allows for profiling nitrate levels in the extreme upper portions of the aquifer and is the 
method used by Plains Environmental of Salina, KS. Briefly, a sheath-covered stainless steel 
screen with an expendable point was advanced to 140 to 145 feet below the land surface. At the 
desired depth the expendable point was ejected and the sheath drawn upward to allow open 
aquifer access for about 2 feet of screen. Then 0.375-in diameter high density polyethylene 
(HDPE) tubing was attached to the screen and the standing water was purged via positive-
displacement hand pumping. When the entire 150-foot length of tubing was completely full, it 
was detached and drained and then reattached to commence sampling. After collecting the 
sample from the tubing, the screen usually was pulled up 5-feet where the second purge and 
sampling occurred. A new length of ISO-foot tubing was used for each sampling interval. Water 
samples were collected using this technique until the screen approached the water table and 
groundwater could no longer be removed. Samples were collected in acid-washed, 125-ml 
polyethylene screw-top containers and immediately placed on ice in a cooler. Upon return to 
Lincoln they were stored in the refrigerator and solids were allowed to settle to the bottom of the 
container. The supernate was filtered through 0.45 ~m Millipore filters and analyzed for 
ammonia and nitrate-N using a Lachat auto-analyzer. Sample holding time was less than 5 days. 
Water Content 
Each 60-inch core was cut into two-foot sections. Samples for moisture content were extracted 
from center of the core. Moisture content was determined by weighing aliquots of sample before 
and after drying at lO5°C. The gravimetric water content (w) was determined by the difference 
between the weight in grams of the initial soil and the oven-dried soil divided by the weight of 
the dried soil i.e. w = soil wt - dry soil wtl dry soil wt (Appendix A). The gravimetric water 
content is defined as the unit mass of water per unit mass of dry soil. Water content data were 
likely compromised by water draining from the coarse-textured intervals during probing and 
evaporating during storage. Changes in observed lithology were noted every 5 feet during 
probing and are documented in Appendix A. The observed lithologies have been divided into 
four categories ranging from the finest-textured sediments (category 1) to coarse-textured sands 
(category 4). A comparison of average water content of these lithology classifications is shown 
in Figure 2. Although clays and silts naturally have greater pore volumes than sands, low water 
content «10%) is unlikely in any interval beneath irrigated cropland. Since coarse-textured 
intervals would likely experience the greatest loss in water content during sampling and holding, 
-it was not surprising to observe lower average water content in the sandier intervals. Figure 2 
shows all lithologies have relatively large numbers of low water content intervals; however, as 
expected, the greatest proportion of intervals with <10% water content appears in the more 
coarse-texture sediments. For this reason a default moisture content of 10% has been used for 
measured water content below 10%. 
Volumetric water content is defined as the volume of water per unit volume of soil. Volumetric 
water content was determined by dividing the average bulk soil density (1.33 g/cc) by the density 
of water (1.00 glcc) and multiplying this dimensionless value by the gravimetric water content 
(w) i.e. e = (Psoill Pwater)(w) (Appendix A). Both e and ware dimensionless values and can be 
multiplied by 100 and displayed as percentages. 
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Figure 2. Correlation between sediment water content and observed lithology. (1 = clays; 2=silts; 
3= sandy loams; 4=sands) 
Nitrate Content 
Soil samples from each 2-foot interval were pulverized in a ball mill and homogenized. Two-
gram aliquots were shaken with 20 ml of 2M KCI for 10 minutes. The extract was analyzed by 
the automated cadmium reduction (APHA, 1989) procedure using a Lachat auto-analyzer. The 
results, expressed in ~g N03-N/g, were converted to mglL or parts per million (ppm) by dividing 
by the volumetric water content (9) and multiplying by P(water), 1.00 glml (Appendix A). The 
~g/ml value is equivalent to mg/L, which is the same as parts per million (ppm). Because nitrate 
has almost infinite solubility in water, the vast majority of the nitrate in the vadose zone is in the 
pore water. This conversion allows estimation of the nitrate loading in recharge. The N03-N 
concentrations in pore water can be directly related to the 10 mglL maximum contaminant level 
for drinking water (MCL). Profiles of the soil and pore-water nitrate-N concentrations are shown 
in Appendix B. Concentrations in the pore water demonstrate whether potential recharge will 
have nitrate-N at levels less than or greater than the MCL. 
Results and Discussion 
N03-N Accumulations in IVZ Cores beneath Corn and Soybean Fields 
Accumulations of nitrate in the intermediate vadose zone (IVZ) of the 28 cores from com and 
soybean fields ranged from 241 to 2,518 pounds/acre (Table 1). A six-foot depth is considered 
the limit for com roots, and nitrate-N concentrations below 6 ft are considered likely candidates 
for leaching downward to the water table. Spalding and Kitchen (1988) utilized a long-term UNL 
Research and Extension farm near Clay Center for deep vadose zone coring and demonstrated 
that the greater the N-fertilizer application, the greater the amount ofN leached to the 
intermediate vadose zone (from 6 ft to -60 ft). In the Hastings' study, lowest average nitrate 
accumulations ranging from 90 to 383 pounds/acre occurred in the IVZ beneath the city park and 
residential lawns. With the exception of a gravity-irrigated soybean field that had one 
anomalously high nitrate accumulation in the mid-field profile, highest average IVZ nitrate-N 
concentrations occurred beneath gravity-irrigated com although considerable variability occurred 
at locations in the same field . One would expect considerable variability from point-to-point in a 
field if one notes that the area ofthe core is only 0.034 ft2while a 40-acre cropped field has 
174,240 ft2. Thus the ratio of what is being observing to that which is unobserved is 1 :20 billion. 
Highest accumulated concentrations in several but not all gravity-irrigated com fields occurred in 
mid-field. Katupitiya et aI. (1997) observed differences in residual nitrate in the IVZ beneath 
disk-plant, ridge-till and slot-plant tillage systems and crop rotation. Their study revealed that 
residual nitrate in the IVZ was greater with disc-plant than with ridge-till or slot-plant. It was 
also greater beneath continuous com than beneath com-soybean rotated fields. 
Total accumulated nitrate-N appeared to be much greater at Clay Center research plots in the 
mid-1990s (Katupatiya, 1995) than in producer fields in Hastings in 2011 . This was especially 
true for disc-plant fields, which appeared to average near 1200 pounds N/acre in a typical 54-foot 
aeolian fine-textured IVZ. However, the total accumulated N beneath ridge-till and slot-plant 
tillage of ~530 and 620 pounds/acre, respectively, was still considerably higher than the average 
accumulated nitrate-N of385 pounds/acre beneath pivot-irrigated com-soybean profiles in this 
study. This study'S investigators have limited knowledge of the management history at the 
Hastings sites; however, improved management has likely reduced nitrate leaching. Many of the 
gravity-irrigated sites appeared to be in ridge-till, a conservation management practice which has 
been shown to reduce leaching. In addition, improved timing of fertilizer application and more 
productive hybrids have been instrumental in reducing leaching (Exner et aI. , 2010). The take 
home point here is that accumulated nitrate-N in the IVZ beneath the Hastings' fields in this 
study is much lower than that reported in earlier studies beneath fields in the same locality with 
relatively similar irrigation management and lithologies. 
-.. 
Table 1 Core sample locations landuse and Intermediate Vadose Zone nitrate accumulations. , 
Site 10 Land Use Oescription* Core Location Core Location Total Nitrate-N 
Northing Easting in IVZ 
(pou nds/acre) 
HC-1-H Dryland corn 284123.27 2074203.49 505 
HC-1-M Dryland corn 284135.97 2075061.24 321 
HC-1-T Dryland corn 284144.06 2075420.54 378 
HC-2 Dryland corn 287278.91 2082856.96 169 
HC-3a Residential 284608.73 2066752.36 258 
HC-3b Residential 282400.19 2066637.46 137 
HC-4 City park 282688.60 2087968.44 90 
HC-5 Residential 297996.43 2084765.23 383 
HC-6 Residential 281304.11 2082197.02 1198 
HC-7 Barnyard 286127.47 2068572.12 276 
HC-8 Barnyard 281754.95 2069756.80 358 
HC-9a-N Pivot-irrigated soybean 276542.94 2066614.01 259 
HC-9a-S Pivot-irrigated soybean 273968.40 2068056.42 404 
HC-10-H Gravity-irrigated soybean 307712.94 2077957.04 403 
HC-10-M Gravity-irrigated soybean 307042.70 2077966.52 2518 
HC-10-T Gravity-irrigated soybean 306428.59 2077974.49 427 
HC-11-H Gravity-irrigated corn 306427.93 2039088.58 452 
HC-11-M Gravity-irrigated corn 306445.99 2040095.90 570 
HC-11-T Gravity-irrigated corn 306458.60 2040807.82 505 
HC-12-H . Drip/gravity-irrigated soybean 286836.68 2063132.39 391 
HC-12-M Drip/gravity-irrigated soybean 286845.23 2063655.75 455 
HC-12-T Driplgravity-irrigated soybean 286858.62 2064470.32 550 
HC-13-N Pivot-Irrigated corn 300462.47 2040654.92 254 
HC-13-S Pivot-irrigated soybean 299608.66 2039749.83 813 
HC-14-E Pivot-irrigated soybean 301838.39 2067391.42 282 
HC-14-W Pivot-irrigated corn 301879.08 2066277.02 395 
HC-15-N Pivot-irrigated soybean 291603.94 2067499.16 395 
HC-15-S Pivot-Irrigated corn 290719.14 2066897.14 241 
HC-16-N Pivot-irrigated soybean 275031 .65 2063696.26 250 
HC-16-S Pivot-irrigated corn 275948.07 2063614.67 307 
HC-17-N Pivot-irrigated corn 313146.52 2071775.68 449 
HC-17-S Pivot-irrigated soybean 312084.54 2071779.60 249 
HC-18-E Pivot-irrigated soybean 293845.93 2085797.34 398 
HC-18-W Pivot-irrigated corn 293736.83 2084852.41 441 
HC-20-E Pivot-irrigated soybean 290744.96 2075286.30 358 
HC-20-W Pivot-irrigated soybean 290760.82 2074214.32 306 
*Slte deSCriptIOns accordmg to mformatlon recalled by Marty Stange and hiS HU associates. 
x , \ \~~ ~ 
r' ~ / 
Average cumulative nitrate beneath Hastings ' gravity and pivot-irrigated corn fields was 509±59 
and 356±1 01 pounds N/acre, respectively (Table 2). This is in agreement with the currently held 
view that sprinkler irrigation allows for more uniform application of water and less leaching. The 
uniformity of application eliminates the deep water percolation at the head and tail rows of 
gravity-irrigated fields described by Cahoon et al. (1995); thereby, decreasing the quantity of 
water applied. The 100-pound differential reinforces support for conversion to sprinkler 
irrigation and is especially important in wellhead protection areas. A greater difference in 
loading was anticipated and more sampling is necessary for statistically significant results. 
T bI 2 A a e 1 0 o IVZb verage mtrate accumu atlOn III eneat h dOff! d 1 erent an uses an df: arm management. 
Site 10 Landuse Description Accumulated N Field Avg Field STD LanduseAvg Landuse STD 
inlVZ (pounds (pounds (pounds (pounds N/acre) 
(pounds/acre) N/acre) N/acre) N/acre) 
HC-11-H o 0 gravity-Irrigated corn 452 
HC-11-M gravity-irrigated corn 570 509 59 
--... 
HC-11-T gravity-irrigated corn 505 
--... HC-13-N pivot-irrigated corn 254 
HC-14-W picot-irrigated corn 395 
HC-15-S pivot-irrigated corn 241 356 101 
HC-17-N pivot-irrigated corn 449 
HC-18-W pivot-irrigated corn 441 
HC-10-H gravity-irrigated soybeans 403 
HC-10-M gravity-irrigated soybeans 2518 1116 1214 
HC-10-T gravi!y-irrigated so}'beans 427 
HC-12-H drip-irrigated soybeans 391 
HC-12-M drip-irrigated soybeans 455 465 80 
HC-12-T drip-irrigated soybeans 550 
HC-9a-N pivot-irrigated soybeans 259 
332 103 
HC-9a-S pivot-irrigated soybeans 404 
HC-13-S pivot-irrigated soybeans 813 
HC-14-E pivot-irrigated soybeans 282 
HC-15-N pivot-irrigated soybeans 395 
HC-16-N pivot-irrigated soybeans 250 
278 40 385 181 
HC-16-S pivot-irrigated soybeans 307 
HC-17-S pivot-irrigated soybeans 249 
HC-18-E pivot-irrigated soybeans 398 
HC-20-E pivot-irrigated soybeans 358 
332 37 
HC-20-W pivot-irrigated soybeans 306 
HC-3-a residential 258 
HC-3-b residential 137 
494 480 
HC-5 residential 383 
HC-6 residential 1198 
HC-7 barnyard 276 
317 57 
HC-8 barnyard 358 
HC-1 -H dryland corn 505 
HC-1 -M dryland corn 321 
343 139 
HC-1-T dryland corn 378 
HC-2 dryland corn 169 
HC-4 city park 90 90 
The average cumulative nitrate in the IVZ beneath pivot-irrigated soybean fields was 385±181 
pounds N/acre, which is about the same as that reported for the average for pivot-irrigated com. 
The difference is not statistically significant. The reason for the lack of significance is that many 
of these fields are in a com-soybean rotation so that over time the IVZ accumulations represent 
leachate from both com and soybean production. In general a com-soybean rotation is an 
improved management practice. Katupitya et al. (1997) reported that less nitrate accumulated in 
the IVZ beneath com-soybean rotations than beneath continuous com. As long as sufficient soil 
sampling occurs to determine residual nitrate from fixed soybean-N and the soybeans are not N-
fertilized, lower nitrate would be predicted beneath the com-soybean rotation than beneath 
continuous com. The take-home point is that improved management appears to have 
significantly lowered nitrate leaching beneath the pivot- irrigated com and soybean fields 
examined in this study. Likely, the reduction in nitrate leaching has been a slowly evolving 
phenomenon. Producers in the study area may have accelerated the adoption of practices to 
reduce N leaching relative to other areas because of their location in the capture zones of public 
supply wells. Without previous data from the early and mid-1990s, however, the likely 
improvement cannot be validated. 
Anomalous IVZ N accumulations at sites HC-IO-M and HC-13-S demonstrate the variability 
associated with deep soil sampling. Numerous natural and man-made situations can adversely 
impact nitrate leaching. A common cause with gravity irrigation is mid-field ponding of 
irrigation water which can result from furrows blocked by trash and stover. Field (HC-12) 
converted from gravity to drip irrigation did not have a significantly different nitrate 
accumulation in the IVZ than the pivot-irrigated fields. This may change over time. 
NOJ-N Accumulations in IVZ Cores beneath Lawns 
Past analyses of nitrate accumulations in IVZ profiles beneath residential lawns have shown 
highly variable nitrate accumulations. The largest IVZ residential lawn nitrate accumulation 
(Table 2) was beneath an older lawn (HC-6) and the nitrogen source is unknown. While the 
nitrate may result from non-uniform fertil izer application or a past release, the nitrate profile for 
HC-6 (Appendix A) indicates that a release very likely occurred 5 to 10 years ago and has 
resulted in a large nitrate peak extending from 6 to 20 feet beneath the land surface. Nitrate 
within the remaining profile was quite low. Beneath the other residential lawns (HC-3a, HC-3b 
and HC-5) nitrate accumulations in the IVZ varied from 137 to 383 pounds N/acre. The deeper 
IVZ nitrate profiles for these residential lawns may have been impacted by previous landuse 
practices. These lawns were at new homesites in northwest Hastings where the land was recently 
been taken out of agricultural production. The city park (HC-4) with only 90 pounds N/acre had 
the smallest nitrate accumulation. 
NOJ-N Accumulations in IVZ Cores beneath Barnyards 
By definition the release point of point sources is small but point sources have the potential to 
accumulate nitrate in the IVZ in much higher concentrations than the previously discussed non-
point source com and soybean fields and lawns. In Nebraska, potential point sources of nitrogen 
are releases at fertilizer plants and fertilizer distributors, releases from waste treatment facilities 
and septic tanks, and abandoned, confined animal feeding areas. The cores taken in two 
barnyards (HC-7 and HC-8 in Table 2) showed no evidence of point sources of manure leachates 
in the IVZ at the locations probed. In general, there was less nitrate beneath the abandoned 
barnyards than beneath the row-cropped fields. In contrast intervals in the IVZ beneath 
abandoned barnyards cored at Edgar in 2010 routinely reached 100 /lg/g and total accumulated 
nitrate-N concentrations in the 45-foot IVZ exceeded 2,000 pounds/acre. 
Pore-water Nitrate-N Concentrations 
Beneath the Hastings sites and other sites monitored during the last 20 years, spikes in nitrate 
concentration in the IVZ frequently occur and are sometimes associated with enhanced leaching 
during periods of low nutrient uptake that result from adverse weather conditions. The water 
table in Hastings is approximately 110 feet below the land surface. Nitrate carried in recharge 
water slowly moves toward the water table. At the University of Nebraska Research and 
Extension farm near Clay Center, the downward movement ofnitrate-N peaks beneath irrigated, 
silty clay loam fields was estimated at about 2.5 ft /yr. (Bobier et aI., 1993). This rate is midway 
between the 1.41 to 3.18 ftlyr vertical pore water velocities for Crete silty clay loam (Fillmore 
County) and Holdrege silt loam (Phelps County) center-pivot irrigated fields, respectively, 
reported by Eisenhauer et a1. (2010). Their studies indicated that percolation rates were similar 
beneath center-pivot no till and till. In Nebraska groundwater nitrate-N contamination ranging 
from 10 to 40 mg/L is common beneath large, irrigated-com growing areas with less than 50 feet 
to groundwater. Several municipalities in Nebraska have been adversely impacted by nitrate 
contamination and are under administrative orders (AOs). The number of wells with AOs 
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Figure 3. Average pore-water nitrate-N concentrations beneath different crops and farm 
management practices. 
As stated earlier nitrate's almost infinite solubility in water results in the vast majority of the 
nitrate in the vadose zone sediments being contained in the pore water. Expressing nitrate 
concentrations as pore water concentrations (mg/L) elucidates if and where in the profile nitrate 
levels exceed the MCL and may cause excess nitrate loading to the aquifer when the peaks 
eventually move to the water table. The intensity and locations of the peaks can be indicative of 
the time of agricultural and climatic events. For example, high peak concentrations in individual 
profiles 6 to 20 feet below the land surface result from fairly recent surface leaching. Peaks in 
profiles of averaged nitrate concentrations for different management scenarios should elucidate 
year(s) when increased leaching has occurred in the area. Historical climatic events such as the 
1993 growing season with greater than a 100-year rainfall and the low productivity 1994 
growing season due to predominantly cloudy conditions have resulted in a large peak in the 
nitrate profile. Leaching is thought to be maximized in fields where pre-plant anhydrous has 
been nitrified to nitrate prior to intense rainfalls in the spring. Highest pre-plant applications 
usually occur on dryland and gravity irrigated com. Lower amounts are applied to sprinkler 
irrigated fields because they can be spoon-fed liquid-N throughout the growing season. 
Excessive nitrate leaching has also been linked to cloudy weather, hail, and heavy precipitation 
events during the growing season. Clearly storms must be the driver for the peak distribution 
beneath dryland com. Large precipitation events occurred 16 to 17 years ago and given that the 
downward transport of nitrate beneath gravity-irrigated fields is approximately 2.5 feet/year, a 
concentration peak should occur near 40-45 feet. The peak for dry land com and gravity-irrigated 
crops in Figure 3 reflects this event and suggest that downward transport rates of nitrate in this 
vadose zone are impacted greatly by these storm events. The average peaks beneath pivot-
irrigated com and soybean fields occur at about 35 feet and are much less pronounced. This 
suggests both a slower rate of movement and less nitrate leaching under pivot irrigation. These 
reductions would be enhanced in this study because most of the farmers with center pivots are 
practicing crop rotation. The most recent large average nitrate peak between 20 and 25 feet is 
approximately 10 years old. It may be the result of leaching during historically large hail and rain 
storms that occurred during the June 2003 through August 2005 growing seasons. The peak's 
width suggests that it likely results from several events that occurred during more than a single 
growing season. Crop damage from hail and wind storms has been shown to increase nitrate 
leaching by blocking furrows, which results in ponding of fertilizer-enriched water (Spalding et 
ai. , 2001). 
Although peak concentrations are most interesting to evaluate, the overall average data are 
especially important in the context of future aquifer loading. The data indicate that nitrate 
loading will continue. There are indications that the top 20 to 30 feet of the IVZ contains less 
nitrate than the deeper depths. Even beneath pivot-irrigated com-soybean rotated fields the water 
recharging the aquifer will contain nitrate in excess of the MCL. Conversion to center pivots, 
however, remains an obvious improvement. 
Clearly, the cored area of the lawn at HC-6 contains anomalously high nitrate concentrations in 
the shallow sediments from 6 to 20 feet (Figure 4). Beneath the 20-foot level the nitrate 
concentrations decrease to levels similar to the average levels of other profiles beneath 
residential lawns. The source of this relatively recent release is unknown. This was reportedly an 
unfertilized lawn and further verification is warranted. Average nitrate pore water concentrations 
from 6 to 20 feet beneath the other residential lawns (Figure 4) are relatively low which suggests 
that lawn fertilization at these residences is not a source ofN-leachate. The nitrate peaks below 
20 feet are similar to those previously discussed beneath pivot-irrigated cropland. The first peaks 
below 20 feet may be associated with the oxidization of organic matter when the soils were 
disturbed during house development while latter peaks are likely representative of leachates from 
past cropping practices. 
The pore water N profiles beneath the two old unused barnyards are not typical of those obtained 
in other IVZ studies in Nebraska. It appears that a small number of animals were confined on 
these sites and the N contribution from manure was minimal. As previously mentioned the 
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Figure 4. Average pore-water nitrate-N concentrations beneath residential lawns and barnyards. 
Groundwater Nitrate Loading 
Groundwater nitrate samples were collected at 6 sites within the Hastings municipal well capture 
zone (Figure 5). Nitrate loading can be estimated through observations of the stratification of 
nitrate-N concentrations in groundwater near the water table. Concentrations of nitrate in the 
youngest groundwater which is nearest the water-table (most recent recharge) are primarily 
impacted by near-by upgradient sources. If the highest concentrations in the sampled profile are 
in the shallowest intervals, nitrate loading from near-by upgradient sources is increasing the 
concentration of nitrate in the water column. This occurs because high-capacity wells (municipal 
and irrigation) tend to draw down water from the top of the column and mix it with deeper, lower 
nitrate water. Overtime this increases the average nitrate concentration throughout the entire 
water column of the aquifer. Locations with deeper samples intervals were impacted by 
drawdown cones of depression from near-by municipal wells. HC-3a contained the highest 
water-table nitrate, a concentration greater than 10 mg NIL, and suggests that near-by upgradient 
fields may be adversely impacting the nearby municipal well. This was the only site with near 
water-table nitrate concentrations greater than 10 mg NIL although HC-I5 and HC-I have 
concentrations approaching the MCL. 
Figure 5. Sampling locations and nitrate-N concentrations for stratified groundwater samples. 
The greatest degree of stratification in nitrate concentrations with depth occurred at the far 
northwestern site (HC-II). Nitrate-N concentrations at HC-II were less than 10 mglL, which 
suggests good upgradient farm management practices. However, as expected, the stratification 
data in Figure 5 still indicate that the irrigated com field beneath which the sample was collected 
or nearby upgradient fields are contributing to the nitrate load of the aquifer. When 





amounts of loading are occurring near the sampling point than have occurred farther upgradient 


































Figure 6. Profile of groundwater nitrate-N at HC-II . 
Conclusions and Recommendations 
13 15 
Groundwater nitrate concentrations within the municipal well capture zone will continue to 
increase as long as nitrate concentrations in the recharge water approach or exceed the MCL. 
Improved management can only do so much and lowering pore-water nitrate levels to 
concentrations below 10 mg NIL beneath irrigated corn fields may be an economical 
impossibility. 
This report should be viewed as a preliminary report as several tasks remain incomplete. Most 
importantly are needed discussions with the producers to clarify cropping and management 
histories of the cored fields. A subsequent report will contain the atrazine results for the cores 
discussed in this document. The extraction and analysis of the core sediments for atrazine and its 
degradates are on-going. Several near water-table groundwater samples are being analyzed for 
the stable isotopes ofN in nitrate (815N). These will be integrated with data collected earlier by 
the NRD and Hastings Utilities to evaluate sources of nitrate in groundwater being captured by 
the municipal wells in question. The final report will integrate groundwater concentrations with 
potential vadose zone loading to the water table. 
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Introduction 
Hastings Groundwater Quality Project 
Addendum 
ATRAZINE 
After the completion of the initial report in August 2011 , atrazine and it primary degradate were 
extracted and analyzed in approximately 180 deep soil samples. The study objective was initiated 
to determine whether future levels of atrazine in the groundwater would be a potential concern 
for nearby municipal wells. Locations sampled for atrazine included irrigated fields cropped to 
corn or soybeans and some domestic yards that had been developed on previously row-cropped 
fields west of Hastings proper. 
Atrazine was first detected in Nebraska' s ground water in 1978 (Spalding et aI. , 1980). Atrazine 
concentrations in 14 irrigation wells in the Central Platte region ranged from 0.06 to 3.12 ppb 
and provided a clear indication that the more mobile herbicides together with nitrate would 
become the leachates from irrigated, row-cropped farmland most frequently detected in 
Nebraska's groundwater. An appraisal of all groundwater pesticide data confirmed that atrazine 
was the most frequently detected pesticide in Nebraska's groundwater with positive results for 
more than 13% of the analyzed samples (Exner and Spalding, 1990). The assessment reported 
that 70% of the detections were in areas more sensitive to leaching which are characterized by 
irrigated, row-cropped fields, well-drained soils and less than 50 feet to the water table. During 
the 1990s, and especially in the last 10 years, there has been a decrease in the detection of 
atrazine in Nebraska groundwater. This is likely due to several factors including that the absence 
of pesticide monitoring in the central Platte region from 2000-2009; lower atrazine application 
rates (pounds/acre) than in the 1970s and 1980s; and the rapid adoption of so-called Roundup 
Ready GMO corn which has reduced the need for this broad-leaf herbicide. Since different 
NRDs promoted pesticide monitoring in the 1990s than in the past 10 years, an accurate 
assessment of statewide trends cannot be completed. However, in the 1990s, and more recently, 
detections in wells with depths to ground water greater than 50 feet have been recorded 
(University of Nebraska, 2000). 
Most previous investigations have focused on the rooting zone, which is generally considered to 
stretch from the surface to 6 feet. In several studies, researchers have demonstrated a rapid 
decrease in atrazine concentrations in the initial three feet of soils. Most of the decrease with 
increased depth has been associated adsorption on organic carbon (Moorman et aI. , 2001; 
Delphin and Chapot, 2006). In experiments in calcaric soils in northeastern France, Delphin and 
Chapot (2006) injected atrazine and bromide at 80 cm and 150 cm beneath irrigated plots and 
followed the subsurface migration of atrazine by intercepting soil pore-water in porous cup 
lysimeters. Their results indicated that retardation of atrazine was limited to absent in deeper 
soils. The authors concluded that atrazine would threaten groundwater after reaching the 150 cm 
(5ft) depth. Adams and Thurman (1991) reported that deethylatrazine (2-amino-4-chloro-6-
isopropyl amino-s-triazine), formed in soils during atrazine degradation, would be the major 
monitored degradation product of atrazine in surficial soils and, as such, a likely groundwater 
contaminant. Juracek and Thurman (1997) showed that atrazine was rapidly attenuated with 
depth in soils in central Kansas. Concentrations ranged from 0.5 to 12 Tlg/g at 1.2 to 1.8 m but 
generally were below 1.0 Tlg/g (flg/kg) and dropped into the 0.02 to 0.33 Tlg/g range at 1.8 to 3 
m. This decrease in atrazine concentrations with depth is generally associated with rapid 
attenuation in surficial soils (Roy et aI. , 2001). Attenuation in surficial soils can be explained by 
increased microbial transformations to more immobile metabolites like hydroxyatrazine 
(Blumhorst and Weber, 1994) and increased sorption onto higher organic matter content surficial 
soils (Blume et aI. , 2004). However, once atrazine or deethylatrazine are transported below the 
crop rooting zone, they are predicted to be very persistent. Although atrazine was applied in the 
spring, neither atrazine nor deethylatrazine were detected in deep vadose zone core samples 
down to the water table in northeastern Nebraska (Hancock et aI. , 2008). Similar core samples 
from an intensively row-cropped and sprinkler-irrigated area of central Kansas, however, had 
detectable levels of atrazine approximately 135 feet below land surface (McMahon et aI. , 2003). 
Highest concentrations were about 0.4 Tlg/g. Deethyatrazine also was detected in similar 
concentrations. These data clearly indicate that matrix flow can transport atrazine and DEA long 
distances through the unsaturated layer. 
Materials and Methods 
Approximately 180 20-gram aliquots were taken at 10-foot intervals from the centers of the same 
cores collected and analyzed for nitrate. The sediments were placed in clean glass bottles and 
frozen and stored for later analysis. Ten gram aliquots of thawed soil were weighed and spiked 
with \3C3-labeled atrazine and deethylatrazine. The aliquots were extracted using ethyl acetate 
and shaken manually for a minute and then mechanically for two hours. Samples then were 
centrifuged for 15 minutes. The sediment was removed and the supernatant was centrifuged for 
10 minutes. The supernatant was poured into culture tubes and the solvent blown down to about 
15 ml with dry nitrogen on a block heater set at 40°C. Supelco Chrom P solid phase extraction 
(SPE) cartridges were initially purged with 3-ml of ethyl acetate, 3 ml of methanol, and 3 ml of 
deionized water. The atrazine and degradates were then sorbed onto prec1eaned cartridges. The 
cartridges were extracted with 2 ml of ethyl acetate; the extract evaporated to 0.1 ml; and stored 
for analysis in 2-ml auto-sampler vials. The residual was analyzed by gas chromatography/mass 
spectrometry (GC-MS). Percent yield and analytical losses were compensated for by the 
application of isotope dilution. 
Results 
Atrazine and deethylatrazine (DEA) concentrations at 10-foot intervals in the vadose zone soils 
were profiled for 32 cores (Appendix AD-I) . The locations of the sampled fields are shown in 
Figure AD-I. Three cores were profiled from each of three gravity-irrigated fields and two cores 
were profiled from each of eight sprinkler-irrigated fields. One profile is beneath an abandoned 
barnyard and another beneath a row-cropped dryland field . Two cores profiled atrazine and 
deethylatrazine concentrations beneath residential lawns in a recently developed area. 
Although in trace amounts, average atrazine concentrations were similar beneath gravity 
irrigation and beneath sprinkler irrigation (Table 1). In the Hastings study, peak atrazine 
concentrations beneath pivot-irrigated fields were similar to those reported in the deep 
unsaturated zone by McMahon et al. (2003). McMahon et al. reported two peaks of 
approximately 0.411g/g at ~25 and 90 feet in the vadose zone. In this study, peak atrazine 
concentrations in the vadose zone beneath pivot-irrigated fields exceeded 0.5 llg/g in 
Figure AD-I . Field locations with vadose zone atrazine and DEA data. 
Table 1. Statistical Analysis of Data Profiles 
Atrazine Atrazine DEA DEA 
Land Use Range Concentration Range Concentration 
(TJg/g) Ave ± SD (TJg/g) (TJg/g) Ave ± SD (TJg/g) 
Gravity Irrigation 0.10 - 0.63 0.15 ± 0.04 0.10 - 1.22 0.21 ± 0.10 
Pivot Irrigation 0.10 - 0.69 0.15 ± 0.04 0.1 0-0.47 0.12 ± 0.03 
Dryland 0.10 -1.15 0.25 ± 0.10 0.10 - 0.91 0.16 ± 0.06 
Residential 0.10 - 0.31 0.13 ± 0.02 0.10- 1.47 0.19 ± 0.21 
Barnyard 0.10-0.23 0.12 ± 0.03 0.10 - 0.23 0.10 ± 0.00 
-only one interval (see HC-9A south profile in Appendix AD-I). In comparison several peak 
atrazine values beneath gravity-irrigated fields and dryland fields significantly exceeded 0.4 llg/g 
and the highest atrazine concentration of more than 11lg/g occurred deep beneath a dryland field . 
Three cores from dry-land fields were analyzed for atrazine. Relatively higher atrazine 
concentrations occurred at shallow depths beneath one residential lawn (Table 2). The remaining 
two residential lawns and the frequently utilized horse corral (barnyard) contained very low 
atrazine with most intervals reporting below the reporting limit of 0.1 llg/g. 
Table 2. Atrazine Concentrations with Depth beneath Different Landuses. 
Gravity-Irrigated Pivot-Irrigated Dryland Residential Barnyard 
Depth Ave ± SD Ave ± SD Ave ± SD Ave ± SD Ave ± SD (ft) (llg/g) (llg/g) (llg/g) (llg/g) (llg/g) 
10 0.22 ± 0.18 0.18 ± 0.08 0.25 ± 0.21 0.26 ± 0.34 0.13 ± 0.04 
20 O.17±0.12 0.13 ± 0.07 0.36 ± 0.15 0.23 ± 0.22 0.10 ± 0.00 
30 0.11 ± 0.01 0.13 ± 0.04 0.21 ± 0.11 0.11 ± 0.02 0.10 ± 0.00 
40 0.12 ± 0.02 0.16±0.14 0.29 ± 0.27 0.10 ± 0.00 0.11 ± 0.02 
50 0.15±0.07 0.13 ± 0.03 0.16 ± 0.09 0.11 ± 0.01 0.16 ± 0.09 
Table 3. DEA Concentrations with Depth beneath Different Landuses. 
Depth Gravity-Irrigated Pivot-Irrigated Dryland Residential Barnyard 
(ft) Ave ± SD Ave ± SD Ave ± SD Ave ± SO Ave ± SO 
(llg/g) (llg/g) (llg/g) (llg/g) (llg/g) 
10 0.39 ± 0.43 0.17± 0.08 0.19 ± 0.12 0.37 ± 0.61 0.13 ± 0.04 
20 0.17±0.07 0.11 ± 0.04 0.20 ± 0.00 0.30 ± 0.43 0.10 ± 0.00 
30 0.15 ± 0.05 0.11 ± 0.02 0.10 ± 0.00 0.10±0.00 0.10 ± 0.00 
40 0.23 ± 0.19 0.11 ± 0.02 0.24 ± 0.19 0.10 ± 0.00 0.11 ± 0.02 
50 0.12 ± 0.04 0.11 ± 0.02 0.10 ± 0.00 0.10 ± 0.00 0.1 6 ± 0.09 
Average DEA (Table 3) concentrations beneath gravity and pivot-irrigated fields reflected the 
above described distribution of atrazine and were similar to those of atrazine with sl ightly higher 
levels being beneath gravity-irrigated fields. Average OEA concentrations were relatively high in 
-the profiles beneath the dryland fields. On the other hand, DEA in depth intervals in the vadose 
zone profiles beneath cored abandoned barnyards were close the reporting limit. Slightly 
elevated DEA concentrations were in the shallow core at HC-3a. Whether lawn irrigation has 
caused additional atrazine metabolism at this site is unknown. Additional application history will 
be required to understand this anomaly. 
Table 2 and Table 3 show the average atrazine and DEA levels at the five analyzed depths. The 
data reveals the depths with the highest levels of stored atrazine and DEA. The data describe 
declining concentrations with depth to 40 feet where there is a definite increase. This increase is 
especially well-delineated in several cores beneath dryland corn core HC-l and gravity irrigated 
corn core HC-l O. There clearly suggests that there is an association between atrazine and nitrate 
transport to around the 40 foot depth in several of the cores (nitrate section of this report). The 
similar peaks at 40 feet beneath center-pivot irrigated field HC-9 suggest that a weather event 
may have flushed atrazine and nitrate into the vadose soon after pre-plant application. As 
previously mentioned in the nitrate section, heavy precipitation events that were capable of 
flushing atrazine and DEA occurred in 1993 and 1994 (Spalding et ai. , 2003). If these events are 
responsible for the peaks at 40 feet, the travel time for atrazine transport beneath irrigated fields 
is about 2 feet/year. 
The data confirm that trace amounts of atrazine and DEA have leached into and through the 
vadose zone and that there will be detectable atrazine and DEA concentrations in the municipal 
wells for a considerable number of years. However these detected concentrations should be at 
very trace levels and not approach the MCL of 3 Ilg/L. 
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-IDENTIFICATION OF GROUNDWATER N SOURCES 
USING NITROGEN STABLE ISOTOPES 
Introduction 
The purpose of this phase of the study was to determine the source of the nitrate in groundwater 
representing the most recent recharge using the nitrogen stable isotope technique. The areas 
selected for groundwater sampling had a high proportion of very-fine sand from 105 to 150 feet 
below the land surface which made sampling difficult. In some instances the sand was extremely 
compact and at HC-19, just north of the Garvey Elevator, we were forced to abandon the hole 
because the probe could not be advanced. Once in the aquifer at the remaining sites, we 
employed a Geoprobe™ technique that offered the best possibility for collecting stratified 
groundwater samples from the top of the aquifer. 
Isotopic identification ofN sources impacting ground and surface waters is dependent upon the 
uniformity and accuracy of the N isotopic value assigned to the source. The expression used in 
quantifying N stable isotopic values is 
X 1000. 
1- 14 ()NI N)slandard 
The 81sN content is the ratio between the sample and standard and is expressed in parts per 
thousand or per mil. Volatilization of ammonia from animal wastes results in isotopic 
fractionation, which allows discrimination of wastes from commercial N-fertilizer by 
concentrating the heavier ISN isotope in the residual waste. Using the stable isotope technique, 
commercial fertilizer and animal and human waste N have been identified as sources of 
groundwater contamination at several sites in the U.S. (Gormly and Spalding, 1979; Ritter and 
Chirnside 1984; Berndt, 1990; Exner and Spalding, 1994; Rolston et aI. , 1996). Evaluations of 
(5lsN values in anaerobic waste lagoons have primarily focused on lagoons in North Carolina 
(Karr et aI., 2001,2002, 2003) and Nebraska (Mariappan, 2001 ; Mariappan et aI. , 2009). 
----
Commercial N-fertilizer is generally agreed to have (5lsN values between -4 and +4%0 (Gormly 
and Spalding, 1979, Spalding et aI., 1982; Rolston et aI. , 1996). Animal waste (5 lsN values 
generally fall in the range from + 10 to +30%0 while aged manures have been shown to have 
olsN values greater than + 10%0. As early as 1975, isotope scientists were in general agreement 
that olsN values greater than +10 %0 were indicative ofwaste-N sources (Krietler, 1975). 
Oxidized natural soil N ranges from +4 to +8 %0, but is believed to be depleted in soils like those 
in the study which have been row-cropped for 20 years or more. 
Sampling and Analysis 
Access to groundwater was accomplished with a track-mounted Geoprobe™ using expendable 
points and a retractable outer cylinder which exposed the inner stainless steel screen (SP-16) . 
Two feet of screen was exposed to the formation during sample collection. Samples were 
collected using positive displacement pumping. The first full 100-foot-plus tube was discarded as 
part of the purging process and a second tube was filled and then drained into a clean, wide-
mouth, 250-ml polyethylene bottle, which was immediately placed on ice in a cooler. Eight 
samples were chosen from five sites (HC-I , HC-3a, HC-II , HC-14, HC-lS) for (5lsN analysis. 
In the laboratory the nitrate-nitrogen in the water sample was reduced to ammonia-N under hot 
alkaline conditions and in the presence of a reducing agent. The ammonium-N was collected 
through distillation into a boric acid solution, which was titrated with sulfuric acid to determine 
the nitrogen concentration. The ammonium sulfate in the distillate was concentrated by 
evaporation; converted to nitrogen gas; and purified in a high vacuum system. The purified gas 
was analyzed for ISN and 14N using an isotope ratio mass spectrometer. The calculated standard 
deviation for 20 preparations of the working standard is ±0.4%0. 
Results 
The isotopic values (Figure 1, Table 1) indicate that commercial fertilizer leachates from 
nonpoint agricultural applications are the primary source of recent groundwater nitrate 
contamination. The highest nitrate concentrations. which occurred at site HC-3a, were clearly 
associated with leachates from commercial N-fertilizer. The slightly heavier olsN values near the 
---
airport suggest that a small proportion of animal or human waste N may be involved but even at 
this site the overriding contamination appears to be ferti I izer. 
The nitrate concentrations (Table 1) near the top of the aquifer at the six sites are relatively low 
with concentrations at only one location (HC-3a) exceeding the drinking water standard of 10 mg 
NIL. 
Figure 1. Site locations for groundwater sampling and 8 15N val ues at different depths in the top 
of the aquifer. 
-Table 1. Groundwater nitrate-N concentrations and (jlsN values. 
Site Depth 03-N 8
15N 
(It) (mg/L) (%0) 
HC-II 115 8.56 
HC-ll 125 5.85 
HC-ll 135 3.76 -1.16 
HC-l1 145 3.41 
HC-14 125 2.02 
HC-14 135 2.42 -1.04 
HC-14 145 2.45 
HC-3a 136 13 .70 +1.95 
HC-3a 141 12.55 
HC-3a 148 12.09 -0.41 
HC-15 135 9.13 -1.07 
HC-15 145 7.05 +4.28 
HC-l 106 8.95 +6.64 
HC-l III 8.86 
HC-1 116 7.93 
HC-I 136 6.42 
HC-l 146 6.42 +4.38 
HC-2 125 5.48 
HC-2 135 5.76 
HC-2 140 5.66 
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APPENDIX A 
Soil Data for Hastings 
.-., 
) ) ) ) ) ) ) 
Site ID: HC-l-H Dryland Corn 
Weight of Volumetric Core Core Weight of Gravi metri c NH4-N Depth Nitrate-N DEPTH Interval Sample Dry Soil water H2O (tt) (fJ.g/g) (fJ.g/g) (ft) (gra ms) (grams) content (8) content (8) 
0'-2' 2 21.404 17.326 0.235 0.313 0.348 -2 0.86 
2'-4' 2 21.416 18.698 0.145 0 .193 0 .508 -4 1.13 
4'-6' 2 21.394 18.209 0 .175 0.233 0.531 -6 0.90 
6'-8' 2 21.397 17.718 0.208 0.276 0.320 -8 0.94 
8'-10' 2 21.397 17.494 0.223 0.297 0.376 - 10 1.95 
10'-12' 2 21 .386 17.695 0 .209 0.277 0.395 -12 1.44 
12'-14' 2 21.403 17.418 0 .229 0 .304 0 .282 -14 1.17 
14'-16' 2 21 .392 17.147 0.248 0.329 0 .353 -16 1.12 
16'-18' 2 21.398 18.105 0.182 0.242 0.407 -18 0.94 
18'-20' 2 21.408 17.054 0.255 0.340 0 .313 -20 2 .28 
20'-22' 2 21.410 17.090 0.253 0.336 0 .265 -22 1.13 
22'-24' 2 21.407 20.207 0.100 0 .133 0.266 -24 1.29 
24'-26' 2 21 .398 20.209 0 .100 0 .133 0 .396 -26 5.10 
26'-28' 2 21 .400 19.896 0 .100 0.133 0.494 -28 3 .87 
28'-30' 2 21.402 18.813 0.138 0.183 0.301 -30 3 .07 
30'-32' 2 21.399 18.246 0.173 0.230 0.290 -32 2 .81 
32'-34' 2 21.391 17.896 0.195 0.260 0.482 -34 2 .44 
34'-36' 2 21 .395 18.944 0.129 0.172 0.351 -36 3.51 
36'-38' 2 21.397 20.234 0 .100 0.133 0.496 -38 2 .76 
38'-40' 2 21.400 18.221 0.174 0.232 0.451 -40 3.29 
40'-42' 2 21.399 18.920 0.131 0 .174 0.378 -42 0 .66 
42'-44' 2 21 .400 18.077 0.184 0 .244 0.423 -44 1.12 
44'-46' 2 21 .397 18.005 0 .188 0.251 0 .642 -46 1.13 
46'-48' 2 21 .391 19.188 0 .115 0.153 0.428 -48 0.72 
48'-50' 2 21 .391 18.442 0.160 0.213 0 .389 -50 0 .71 
50'-52' 2 21.396 18.524 0.155 0 .206 2 .101 -52 1.72 
52'-54' 2 21.411 18.772 0.141 0.187 0.401 -54 2 .07 
54'-56' 2 21 .398 18.963 0 .128 0 .171 0.451 -56 8 .14 
56'-58' 2 21 .415 20.407 0.100 0 .133 0.462 -58 7.07 
58'-60' 2 21.410 18.128 0.181 0 .241 0.475 -60 7.55 
Assume BulkSoil Density (p)= 1.33g/cc & Density otWater = 1.00g/cc 
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Site 10: HC-1-M Dryland Corn 
Weight of Estimated Core Weight of Gravimetric Volumetric Core NH4-N Depth Nitrate-N Pore water Ibs-DEPTH Interval Sample Dry Soil water H20 content (J.lg/g) (ft) (J.lg/g) Nitrate-N N/Acre-ft (ft) (grams) (grams) content (8) (8) (mg/l) 
0'-2' 2 21.403 17.622 0.215 0.285 0.515 -2 0.60 2.80 2.17 
2'-4' 2 21.409 18.306 0.170 0.225 0.109 -4 1.09 6.42 3.93 
4'-6' 2 21.415 18.624 0.150 0.199 -0.154 -6 1.31 8.74 4.73 
6'-8' 2 21 .393 17.435 0.227 0.302 -0.167 -8 1.35 5.96 4.88 
8'-10' 2 21.410 17.565 0.219 0.291 -0.179 -10 1.36 6.21 4.91 
10'-12' 2 21.397 17.173 0.246 0.327 -0.134 -12 1.93 7.85 6.97 
12'-14' 2 21.393 17.093 0.252 0.335 -0.071 -14 1.14 4.54 4.12 
14'-16' 2 21.402 17.193 0.245 0.326 -0.188 -16 0.88 3.61 3.19 
16'-18' 2 21 .406 16.943 0.263 0.350 -0.029 -18 0.83 3.17 3.01 
18'-20' 2 21.398 16.900 0.266 0.354 -0.166 -20 0.79 2.97 2.85 
20'-22' 2 21 .396 17.999 0.189 0.251 -0.120 -22 0.70 3.70 2.52 
22'-24' 2 21.395 20.483 0.100 0.133 -0.238 -24 0.86 8.65 3.12 
24'-26' 2 21.404 18.170 0.178 0.237 -0.162 -26 0.71 4.00 2 .57 
26'-28' 2 21.407 18.610 0.150 0.200 -0.152 -28 0.83 5.51 2.99 
28'-30' 2 21.400 18.702 0.144 0.192 -0.058 -30 0.81 5.60 2.92 
30'-32' 2 21.389 18.943 0.129 0.172 0.147 -32 0.90 6.93 3.23 
32'-34' 2 21.392 18.413 0.162 0.215 -0.147 -34 0.49 3.00 1.75 
34'-36' 2 21 .397 20.055 0.100 0.133 -0.256 -36 0.47 4 .65 1.68 
36'-38' 2 21.395 20.427 0.100 0.133 -0.170 -38 0.97 9.74 3.52 
38'-40' 2 21.399 20.017 0.100 0.133 -0.251 -40 1.68 16.81 6.07 
40'-42' 2 21 .397 19.913 0.100 0.133 -0.231 -42 1.64 16.37 5.91 
42'-44' 2 21 .408 19.923 0.100 0.133 0.071 -44 2.61 26.10 9.42 
44'-46' 2 21.416 17.675 0.212 0.282 0.165 -46 2.22 10.50 8.03 
46'-48' 2 21 .400 17.838 0.200 0.266 -0.174 -48 1.75 8.74 6.30 
48'-50' 2 21.422 19.778 0.100 0.133 1.707 -50 0.66 6.62 2.39 
50'-52' 2 21.407 18.497 0.157 0.209 1.328 -52 1.21 7.72 4 .38 
52'-54' 2 21.400 18.287 0.170 0.226 0.816 -54 3.13 18.37 11.29 
54'-56' 2 21.396 19.926 0.100 0.133 1.274 -56 3.81 38.11 13.76 
56'-58' 2 21.400 19.748 0.100 0.133 1.085 -58 3.49 34.91 12.61 
58'-60' 2 21 .395 20.021 0.100_ .. 0.133 1.734 -60 7.25 72.46 26.16 
Assume BulkSoil Density (p)= 1.33g/cc & Density of Water = 1.00g/cc Totallbs-N I acre= 
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Site 10: HC-l-T Dryland Corn 
Weight Weight Estimated 
Core Gravimetric Volumetric 
of Core of Dry NH4-N Depth Nitrate-N Pore water Ibs-DEPTH Interval 
Sample 
water H2O (ft) ().lg/g) N/Acre-ft Soil (~g/g) Nitrate-N (ft) (grams) (grams) content (8) content (8) (mg/l) 
0'-2' 2 21.393 17.392 0.230 0.306 0.480 -2 0.87 3.8 3 .1 
2'-4' 2 21 .391 18.826 0.136 0 .181 0.219 -4 1.13 8.30 4.08 
4'-6' 2 21 .398 18.790 0.139 0.185 0.118 -6 1.15 8.27 4.14 
6'-8' 2 21.395 17.603 0.215 0.287 < 0.100 -8 0 .96 4.48 3.48 
8'-10' 2 21.406 17.259 0.240 0.320 <0.100 -10 1.16 4 .83 4.19 
10'-12' 2 21.387 16.987 0.259 0.344 0.064 -12 2.21 8.55 7.99 
12'-14' 2 21.393 17.110 0.250 0.333 <0.100 -14 0.74 2 .94 2.65 
14'-16' 2 21.403 16.841 0.271 0.360 <0.100 -16 1.08 3.97 3.88 
16'-18' 2 21.410 17.682 0.211 0.280 <0.100 - 18 1.32 6.25 4.76 
18'-20' 2 21.401 17.815 0 .201 0.268 <0.100 -20 1.43 7.09 5 .15 
20'-22' 2 21.402 18.887 0 .133 0.177 <0.100 -22 2 .68 20.14 9 .68 
22'-24' 2 21.394 19.161 0.117 0.155 <0.100 -24 3 .74 32.06 13.49 
24'-26' 2 21.409 19.237 0.113 0.150 0.184 -26 3.20 28.33 11.55 
26'-28' 2 21.394 19.211 0 .114 0 .151 5.365 -28 1.56 13.75 5.64 
28'-30' 2 21.404 18.848 0.136 0.180 <0.100 -30 0.72 5.32 2.60 
30'-32' 2 21.423 17.683 0.212 0.281 0 .151 -32 0.63 2.98 2 .27 
32'-34' 2 21.408 17.263 0 .240 0 .319 <0.100 -34 0.58 2.42 2 .10 
34'-36' 2 21.401 18.500 0 .157 0.209 0 .108 -36 1.49 9.47 5 .36 
36'-38' 2 21.403 20.228 0 .100 0 .133 <0.100 -38 0 .81 8.06 2 .91 
38'-40' 2 21.395 20.555 0.100 0.133 <0.100 -40 1.19 11.9 4.31 
40'-42' 2 21 .396 18.426 0 .161 0.214 <0.100 -42 1.24 7.71 4.49 
42'-44' 2 21.400 20.123 0 .100 0.133 <0.100 -44 2 .32 23.2 8 .38 
44'-46' 2 21.402 20.351 0.100 0.133 <0.100 -46 5 .06 50.6 18.25 
46'-48' 2 21.405 19.015 0.126 0 .167 0 .102 -48 2.89 23.0 10.44 
48'-50' 2 21.406 19.502 0 .100 0 .133 <0.100 -50 3.12 31 .2 11.26 
50'-52' 2 21 .398 20.172 0 .100 0.133 0.135 -52 4 .08 40.8 14.75 
52'-54' 2 21.400 18.171 0.178 0.236 0.116 -54 1.79 10.1 6.48 
54'-56' 2 21.390 18.462 0.159 0.211 <0.100 -56 1.43 9.04 5.18 
56'-58' 2 21.416 18.428 0.162 0.216 0 .179 -58 2 .05 12.7 7.42 
58'-60' 2 21.406 18.670 0.147 0 .195 0.160 -60 2.81 19.2 10.15 
Assume BulkSoil Density (p)= 1.33g/cc & Density atWater = 1.00g/cc Totallbs-N / acre= 
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of Core of Dry NH4-N Depth Nitrate- N Pore water Ibs-
DEPTH Interval 
Sample Soil 
water H20 content (ft) (J.lg/ g) Nitrate-N N/Acre-ft ( j..lg/g) (ft) (grams) (grams) content (8) (8) (mg/L) 
0'-2' 2 21 .394 17.948 0.192 0.255 0.53 -2 0 .96 5.00 3.47 
2'-4' 2 21.412 18.839 0.137 0.182 0.20 -4 0.33 2.42 1.19 
4'-6' 2 21.403 18.572 0.152 0 .203 0.40 -6 0.67 4.40 2.42 
6'-8' 2 21.403 17.760 0.205 0 .273 0.40 -8 1.28 6.24 4 .62 
8 '-10' 2 21.419 17.588 0.218 0.290 0 .19 -10 0 .57 2.62 2.06 
10'-12' 2 21 .405 17.673 0.211 0.281 0.19 -12 0 .68 3 .22 2.46 
12'-14' 2 21.402 17.365 0.232 0 .309 0 .50 -14 0.60 2 .60 2 .18 
14'-16' 2 21.395 17.418 0.228 0.304 0.23 -16 1.28 5 .61 4 .62 
16'-18' 2 21.426 17.144 0.250 0.332 0 .25 -18 0.84 3.36 3.03 
18'-20' 2 21.400 17.409 0 .229 0 .305 0.23 -20 0.39 1 .70 1.41 
20'-22' 2 21.415 17.152 0.249 0 .331 0.27 -22 0.43 1 .73 1.55 
22'-24' 2 21.406 17.504 0.223 0.296 0.33 -24 0.33 1 .48 1 .19 
24'-26' 2 21.414 17.748 0.207 0.275 0 .36 -26 0.72 3.49 2 .60 
26'-28' 2 21.400 18.238 0 .173 0 .231 0.38 -28 0 .55 3 .17 1.99 
28'-30' 2 21.411 19.702 0.087 0 .115 0.17 -30 0 .70 8 .07 2 .53 
30'-32' 2 21 .419 18.208 0.176 0 .235 0.30 -32 1 .09 6 .18 3.94 
32'-34' 2 21.407 18.781 0.140 0.186 0 .17 -34 0.63 4 .51 2.27 
34'-36' 2 21.390 18.992 0 .126 0.168 <0.10 -36 0.94 7 .48 3.41 
36'-38' 2 21.420 19.192 0.116 0.154 < 0.10 -38 0 .92 7.92 3.32 
38'-40' 2 21.396 17.884 0.196 0.261 0.15 -40 2 .56 13.01 9 .23 
40'-42' 2 21 .401 18.421 0.162 0.215 0.26 -42 0 .50 3.09 1.81 
42'-44' 2 21.408 19.674 0 .100 0.133 <0.10 -44 1.76 17.65 6.37 
44'-46' 2 21.402 19.994 0 .100 0.133 0.27 -46 1.63 16.30 5.89 
46'-48' 2 21 .393 18.484 0 .157 0 .209 <0.10 -48 1.40 8 .90 5 .06 
48'-50' 2 21.414 19.140 0 .119 0 .158 <0.10 -50 0.80 6.77 2 .90 
50'-52' 2 21 .402 20.462 0 .100 0.133 <0.10 -52 0.47 4.70 1.70 
52'-54' 2 21.417 19.928 0.100 0.133 -0.21 -54 0.62 6.22 2.25 
54'-56' 2 21.403 20.779 0.100 0.133 0.11 -56 0 .89 8.90 3.21 
56'-58' 2 21.389 20.593 0 .100 0.133 <0.10 -58 0 .34 3.40 1.23 
58'-60' 2 21.405 20.739 0.100 0.133 <0.10 -60 0 .41 4 .10 1.48 
-- --- --- ---
Assume BulkSoil Density (p)= 1.33g/cc & Density otWater= 1.00g/cc Totallbs-N I acre= 
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Site ID: HC-3a Residential 
Weight Weight Estimated Core Gravimetric Volumetric Pore 
Interval 
of Core of Dry NH4 -N Depth Nitrate-N Ibs-DEPTH water H2O water N/Acre-ft Sample Soil (lJ.g/g) (ft) (J.lg/g) (ft) (grams) (grams) content (8) content (8) Nitrate-N (mg/L) 
0'-2' 2 13.720 12.340 0.112 0 .149 4.35 -2 0 .94 8 .44 3.41 
2'-4' 2 12.730 11.440 0.113 0.150 0.18 -4 1.60 14.21 5 .78 
4'-6' 2 12.690 11.300 0.123 0.164 <0.10 -6 2.70 21 .92 9.73 
6'-8' 2 14.180 12.000 0.182 0.242 <0.10 -8 1.52 8.38 5.49 
8'-10' 2 14.390 13.230 0 .100 0 .133 <0.10 -10 1.10 10.96 3 .96 
10'-12' 2 14.940 12.350 0.210 0 .279 <0.10 -12 0.99 4.74 3 .59 
12'-14' 2 18.630 15.050 0.238 0 .316 <0.10 -14 0.72 3 .05 2.62 
14'-16' 2 23.520 19.140 0 .229 0 .304 <0.10 -16 0.68 2.99 2.47 
16'-18' 2 20.190 19.500 0.100 0.133 <0.10 -18 0.59 5.87 2 .12 
18'-20' 2 18.570 17.260 0.100 0.133 <0.10 -20 0 .74 7.42 2.68 
20'-22' 2 20.990 18.060 0.162 0 .216 <0.10 -22 1 .38 8 .51 4 .99 
22'-24' 2 18.190 16.740 0 .100 0 .133 <0.10 -24 2 .37 23.71 8.56 
24'-26' 2 21 .690 18.890 0 .148 0.197 <0.10 -26 2.14 14.47 7.74 
26'-28' 2 21.660 18.730 0 .156 0.208 <0.10 -28 1 .52 9.70 5.48 
28'-30' 2 18.230 16.170 0 .127 0.169 <0.10 -30 0 .95 7.43 3.42 
30'-32' 2 21.610 19.470 0 .110 0 .146 <0.10 -32 1.53 13.91 5 .52 
32'-34' 2 22.780 20.570 0.107 0 .143 <0.10 -34 0.95 8 .85 3.43 
34'-36' 2 17.960 17.060 0.100 0.133 0.15 -36 0 .72 7.19 2.60 
36'-38' 2 22.406 21.400 0.100 0.133 <0.10 -38 0.81 8.07 2 .91 
38'-40' 2 19.330 17.600 0 .100 0.133 <0.10 -40 1.24 12.38 4.47 
40'-42' 2 22.700 19.040 0.192 0.256 <0.10 -42 1.76 9 .15 6 .35 
42'-44' 2 22.420 18.100 0.239 0 .317 <0.10 -44 1.81 7 .59 6.54 
44'-46' 2 28.240 23.170 0.219 0 .291 <0.10 -46 2.23 10.21 8.07 
46'-48' 2 25.360 21 .360 0.187 0.249 <0.10 -48 2.20 11.75 7 .94 
48'-50' 2 27.650 22.620 0.222 0.296 <0.10 -50 1 .04 4.66 3 .74 
50'-52' 2 21 .840 19.150 0 .140 0 .187 <0.10 -52 1.92 13.68 6.94 
52'-54' 2 22.790 19.940 0.143 0 .190 <0.10 -54 0.98 6 .87 3.55 
54'-56' 2 18.090 14.920 0.212 0 .283 <0.10 -56 0 .99 4 .67 3.58 
56'-58' 2 13.560 11 .140 0 .217 0.289 <0.10 -58 1.11 5 .09 3 .99 
58'-60' 2 13.110 11 .160 0 .175 0.232 0.13 -60 1.73 9.90 6.25 
Assume BulkSoil Density (p)= 1.33g/cc & Density of Water = 1.00g/cc Totallbs-N / acre= 
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Site ID: HC-3b Residential 
Core Weight Weight Gravimetric Volumetric Estimated 
Interval 
of Core of Dry NH4 -N Depth Nitrate-N Pore water Ibs-DEPTH water H2O N/Acre-ft Sample Soil (lJ.g/g) (ft) (iJ.g/g) Nitrate-N (ft) (grams) (grams) content (8) content (8) (mg/L) 
0'-2' 2 14.250 12.230 0.165 0 .220 1.13 -2 0.69 4 .17 2.49 
2'-4' 2 15.360 13.280 0.157 0 .208 1.22 -4 0.99 6.33 3 .58 
4'-6' 2 16.190 13.810 0.172 0 .229 1.23 -6 0.49 2.84 1.77 
6'-8' 2 14.030 11 .630 0.206 0.274 0.48 -8 0.47 2.27 1 .69 
8'-10' 2 12.610 10.410 0.211 0.281 1.22 -10 0.96 4.55 3.47 
10'-12' 2 18.030 14.900 0.210 0 .279 1.23 -12 1 .05 4.99 3.79 
12'-14' 2 19.930 16.410 0 .215 0.285 1 .22 -14 0.48 2 .23 1.73 
14'-16' 2 23.480 20.820 0.128 0 .170 1.22 -16 0.53 4.18 1.93 
16'-18' 2 19.590 18.700 0.100 0.133 0.50 -18 0.46 4.56 1.65 
18'-20' 2 18.760 18.090 0.100 0.133 1.14 -20 0.47 4 .66 1.68 
20'-22' 2 15.890 15.190 0.100 0.133 1 .14 -22 0.48 4.79 1.73 
22'-24' 2 18.390 17.530 0.100 0 .133 1.15 -24 0 .85 8.53 3.08 
24'-26' 2 15.580 15.010 0.100 0 .133 1.16 -26 0 .74 7 .39 2 .67 
26'-28' 2 18.510 16.950 0.100 0 .133 0.49 -28 1.56 15.57 5.62 
28'-30' 2 15.390 13.850 0.111 0.148 1.22 -30 0.76 6.80 2.73 
30'-32' 2 19.270 16.900 0.140 0 .187 1.23 -32 0.67 4.75 2.41 
32'-34' 2 19.130 16.010 0.195 0.259 1.22 -34 0.68 3.50 2.46 
34'-36' 2 19.670 16.400 0.199 0.265 0.50 -36 0.63 3.15 2.27 
36'-38' 2 14.160 11.870 0.193 0.257 1.23 -38 0.72 3.75 2.61 
38'-40' 2 15.800 13.400 0.179 0.238 4.08 -40 1 .04 5.82 3.77 
40'-42' 2 17.480 15.000 0 .165 0 .220 0.50 -42 0.55 3.32 1.98 
42'-44' 2 19.640 16.820 0.168 0.223 1.23 -44 0.59 3.51 2.12 
44'-46' 2 17.010 15.610 0 .100 0.133 0 .50 -46 0.52 5.21 1.88 
46'-48' 2 15.260 13.960 0.100 0 .133 1.23 -48 0 .53 5 .27 1.90 
48'-50' 2 18.690 17.230 0.100 0 .133 1.22 -50 1 .32 13.23 4 .78 
50'-52' 2 17.490 16.250 0.100 0.133 1.23 -52 0.70 7.00 2.53 
52'-54' 2 17.360 15.850 0.100 0.133 0.49 -54 0.60 6.00 2 .17 
54'-56' 2 19.150 17.930 0.100 0 .133 1.15 -56 0.55 5.45 1.97 
56'-58' 2 18.450 17.130 0.100 0.133 1 .15 -58 0.57 5.66 2.04 
58'-60' 2 15.160 13.650 0.111 0.147 1.17 -60 0.57 5.17 2.06 
Assume BulkSoil Density (p)= 1.33g/cc & Density of Water = 1.00g/cc Totallbs-N I acre= 
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Site I D: HC-4 City Park 
Core 
Weight Weight Gravimetric Volumetric 
DEPTH Interval 
of Core of Dry 
water H20 content 
Sample Soil (ft) (grams) (grams) content (8) (8) 
0'-2' 2 13.384 11.590 0 .155 0 .206 
2'-4' 2 15.284 13.391 0 .141 0.188 
4'-6' 2 15.351 13.301 0 .154 0.205 
6'-8' 2 12.551 10.798 0.162 0 .216 
8'-10' 2 14.005 11 .955 0 .171 0 .228 
10'-12' 2 13.827 11.905 0 .161 0 .215 
12'-14' 2 17.611 15.140 0.163 0.217 
14'-16' 2 18.949 15.867 0.194 0.258 
16'-18' 2 15.113 12.855 0 .176 0 .234 
18'-20' 2 16.777 13.783 0 .217 0 .289 
20'-22' 2 19.188 15.559 0.233 0 .310 
22'-24' 2 14.595 12.176 0.199 0 .264 
24'-26' 2 18.937 15.770 0.201 0.267 
26'-28' 2 19.243 17.219 0.118 0 .156 
28'-30' 2 18.468 16.626 0 .111 0 .147 
30'-32' 2 20.083 17.442 0 .151 0 .201 
32'-34' 2 20.633 17.489 0.180 0.239 
34'-36' 2 20.245 17.818 0 .136 0 .181 
36'-38' 2 20.208 18.793 0.100 0.133 
38'-40' 2 20.032 19.036 0 .100 0 .133 
40'-42' 2 21.533 20.387 0.100 0.133 
42'-44' 2 20.255 19.174 0.100 0 .133 
44'-46' 2 20.585 19.339 0 .100 0.133 
46'-48' 2 20.642 18.411 0.121 0 .161 
48'-50' 2 20.045 19.279 0.100 0.133 
50'-52' 2 20.110 19.306 0.100 0.133 
52'-54' 2 20.005 18.647 0.100 0.133 
54'-56' 2 20.073 17.864 0.124 0.164 
56'-58' 2 20.455 19.364 0 .100 0 .133 
58'-60' 2 20.683 19.111 0 .100 0.133 
Assume BulkSoil Density (p)= 1 .33g/cc & Density of Water = 1.00g/cc 


































) ) ) 
Estimated Ibs-
Depth Nitrate-N Pore water Ibs- N/Acre in 
(ft) (J.lg/g) Nitrate-N N/Acre-ft cored 
(mg/L) interval 
-2 0.52 3.38 1.89 3 .78 
-4 0.59 4 .19 2 .14 4.28 
-6 0.46 2.96 1.65 3 .29 
-8 0.40 2.48 1.45 2.90 
-10 0 .24 1.39 0 .86 1 .73 
-12 0 .19 1 .19 0.69 1 .39 
-14 0.32 1 .94 1 .14 2.29 
-16 0.28 1.44 1.01 2 .02 
-18 0.28 1.59 1.01 2 .01 
-20 0 .28 1.28 1.00 2.00 
-22 0.68 2 .91 2.45 4 .90 
-24 0.32 1 .59 1.14 2 .28 
-26 0.40 2 .01 1.46 2.92 
-28 0 .66 5.62 2.38 4.77 
-30 0.64 5 .76 2 .30 4.61 
-32 0.47 3.11 1.70 3.40 
-34 0.58 3.20 2 .08 4 .16 
-36 0.70 5 .14 2.53 5 .06 
-38 0.35 3.50 1.27 2.53 
-40 0 .71 7.09 2 .56 5 .12 
-42 0 .34 3 .41 1.23 2.46 
-44 0.34 3.43 1.24 2.48 
-46 0 .81 8 .06 2 .91 5.82 
-48 0 .87 7 .16 3.13 6.27 
-50 0.63 6.29 2 .27 4.54 
-52 0 .36 3 .58 1.29 2 .59 
-54 0.52 5 .16 1.86 3.73 
-56 0.41 3.35 1.49 2.99 
-58 0.38 3 .80 1.37 2.74 
-60 0.41 4 .12 1.49 2 .97 
Totallbs-N I acre= 102.02 
Totallbs - N / Intermediate Vadose Zone 90.66 
) ) 
- - - -
- - -
Site 10: HC-S Residential 
Core Weight Weight Gravimetric Volumetric 
of Core of Dry NH4-N DEPTH Interval water H20 content Sample Soil (~g/g) (ft) (grams) (grams) content (8) (8) 
0'-2' 2 18.170 16.220 0.120 0.160 0.75 
2'-4' 2 18.650 16.730 0.115 0.153 0.10 
4'-6' 2 13.840 13.030 0.062 0 .083 <0.10 
6'-8' 2 17.770 15.900 0.118 0.156 <0.10 
8'-10' 2 16.670 15.000 0 .111 0.148 <0.10 
10'-12' 2 19.470 17.190 0.133 0.176 <0.10 
12'-14' 2 19.970 17.760 0.124 0.166 <0.10 
14'-16' 2 17.490 15.680 0.115 0.154 <0.10 
16'-18' 2 17.790 15.620 0 .139 0 .185 <0.10 
18'-20' 2 20.290 17.690 0 .147 0.195 <0.10 
20'-22' 2 17.660 15.840 0.115 0.153 <0.10 
22'-24' 2 18.600 16.720 0.112 0.150 <0.10 
24'-26' 2 17.540 15.250 0.150 0 .200 <0.10 
26'-28' 2 20.180 18.350 0.100 0.133 <0.10 
28'-30' 2 15.300 14.540 0.052 0.070 <0.10 
30'-32' 2 13.200 12.740 0.036 0.048 <0.10 
32'-34' 2 19.910 17.860 0.115 0 .153 <0.10 
34'-36' 2 14.810 13.760 0.076 0.101 <0.10 
36'-38' 2 20.140 17.360 0.160 0.213 <0.10 
38'-40' 2 22.480 20.720 0.085 0.113 <0.10 
40'-42' 2 21.830 19.060 0.145 0.193 <0.10 
42'-44' 2 20.790 18.620 0.117 0.155 <0.10 
44'-46' 2 21.270 20.190 0.053 0.071 <0.10 
46'-48' 2 21.950 17.090 0.284 0.378 <0.10 
48'-50' 2 27.020 22.700 0.190 0.253 <0.10 
50'-52' 2 24.090 21 .270 0.133 0.176 <0.10 
52'-54' 2 28.370 24.550 0 .156 0.207 <0.10 
54'-56' 2 25.910 22.290 0.162 0 .216 <0.10 
56'-58' 2 21.790 19.110 0.140 0.187 <0.10 
58'-60' 2 20.220 18.480 0.094 0.125 <0.10 
Assume BulkSoil Density (p)= 1.33g/cc & Density of Water = 1.00g/cc 





Depth Nitrate-N Ibs- N/Acre in 
(ft) (~g/g) water N/Acre-ft cored 
Nitrate-N interval 
(mg/L) 
-2 0.89 7.40 3.21 6.43 
-4 1.14 9 .94 4.12 8.24 
-6 0.92 14.79 3.32 6.64 
-8 2.27 19.32 8.20 16.41 
-10 1.75 15.71 6.31 12.63 
-12 1.57 11.86 5.68 11.36 
-14 1.89 15.17 6.81 13.63 
-16 1 .98 17.13 7.14 14.28 
-18 1.09 7 .85 3.94 7 .87 
-20 1.26 8.57 4.55 9.09 
-22 1.14 9.88 4.10 8.20 
-24 1 .95 17.38 7.06 14.11 
-26 1 .34 8 .96 4.86 9 .71 
-28 1.88 18.86 6.79 13.58 
-30 2.09 39.94 7.54 15.07 
-32 1 .06 29.43 3.84 7.67 
-34 1.36 11.87 4.92 9 .83 
-36 1.72 22.48 6.19 12.39 
-38 1.78 11.11 6.43 12.85 
-40 0.68 7.96 2 .44 4.88 
-42 0.66 4.54 2.38 4.76 
-44 0.97 8.28 3.48 6.97 
-46 1.45 27.17 5.25 10.50 
-48 1.84 6.48 6 .66 13.31 
-50 2.16 11.35 7.80 15.60 
-52 2.05 15.47 7.40 14.81 
-54 2 .02 12.99 7 .30 14.59 
-56 2 .79 17.18 10.08 20.15 
-58 4.66 33.21 16.82 33.63 
-60 7 .63 81.05 27.55 55.11 
--- - - ----- ----
Totallbs-N I acre= 404.31 
Total Ibs - N / Intermediate Vadose Zone= 383.01 
) .> ) ) ) ) ) ) ) 
Site ID: HC-6 Resi dential 
Weight Weight Estimated Core Gravimetric Volumetric 
of Core of Dry NH4-N Depth Nitrate- N Pore water Ibs-
DEPTH Interval Sample Soil 
water H20 content (ft) (/lg/ g) Nitrate-N N/Acre-ft (lJ.g/g) (ft) (grams) (grams) content (8) (8) (mg/L) 
0'-2' 2 21.415 19.119 0.120 0 .160 0.621 -2 0.74 6 .1 2.7 
2'-4' 2 21.398 18.687 0.145 0 .193 0.452 -4 4.86 33.49 17.54 
4'-6' 2 21.415 19.104 0 .121 0 .161 0.434 -6 2 .18 18.04 7 .88 
6'-8' 2 21.410 19.152 0 .118 0.157 3.698 -8 32.98 279.75 119.09 
8'-10' 2 21.400 19.118 0.119 0.159 0.546 -10 22.14 185.52 79.96 
10'-12' 2 21.417 19.076 0 .123 0 .163 0.927 -12 15.98 130.26 57.72 
12'-14' 2 21.386 19.077 0.121 0.161 1.446 -14 12.65 104.50 45.67 
14'-16' 2 21 .392 19.146 0 .117 0 .156 0.800 -16 11.46 97.68 41.37 
16'-18' 2 21.408 18.758 0 .141 0 .188 0.796 -18 9 .27 65.59 33.46 
18'-20' 2 21.411 18.141 0 .180 0.240 0.649 -20 8 .09 44.87 29.20 
20'-22' 2 21 .391 18.071 0.184 0.244 0.998 -22 8.24 44.85 29.75 
22'-24' 2 21.449 18.983 0.130 0.173 0.471 -24 1.82 14.02 6 .58 
24'-26' 2 21.398 19.058 0.123 0.163 <0.10 -26 0.89 7.24 3 .21 
26'-28' 2 21.447 18.824 0 .139 0.185 0.766 -28 4.56 32.76 16.48 
28'-30' 2 21 .411 18.442 0.161 0.214 0.689 -30 2.05 12.73 7.40 
30'-32' 2 21.418 18.220 0.176 0.233 0.460 -32 3.44 19.58 12.41 
32'-34' 2 21.433 21 .100 0.100 0 .133 0.341 -34 0 .80 7.97 2.88 
34'-36' 2 21.400 21 .330 0.100 0 .133 0.350 -36 1.58 15.77 5 .69 
36'-38' 2 21 .402 19.644 0 .100 0.133 0.353 -38 0.70 7 .01 2 .53 
38'-40' 2 21.390 21.150 0.100 0 .133 0.353 -40 0.78 7.8 2 .83 
40'-42' 2 21.417 18.847 0 .1 36 0 .181 0.413 -42 1.30 9.56 4.71 
42'-44' 2 21.407 18.439 0.161 0.214 0.436 -44 2.91 18.1 10.50 
44'-46' 2 21 .424 18.773 0.141 0.188 0.441 -46 1.36 9.6 4 .90 
46'-48' 2 21.400 18.555 0.153 0.204 0.878 -48 0.81 5.3 2 .93 
48'-50' 2 21.418 18.611 0 .151 0.201 0 .623 -50 2.75 18.2 9 .92 
50'-52' 2 21.407 18.522 0.156 0.207 0.442 -52 2.50 16.0 9 .01 
52'-54' 2 21 .397 18.282 0 .170 0.227 0.459 -54 2.83 16.6 10.22 
54'-56' 2 21.403 17.931 0 .194 0.258 0.324 -56 6.46 33.38 23.34 
56'-58' 2 21.421 17.807 0.203 0 .270 0.492 -58 3.43 16.9 12.38 
58'-60' 2 21 .394 17.405 0.229 0.305 0.665 -60 4.05 17.7 14.61 
Assume BulkSoil Density (p)= 1.33g/cc & Density otWater= 1.00g/cc Totallbs-N I acre= 
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of Core of Dry NH4-N Depth Nitrate-N Pore water Ibs-DEPTH Interval water H2O N/Acre-ft Sample Soil (~g/g) (ft) (/-Lg/g) Nitrate-N (ft) (grams) (grams) content (9) content (9) (mg/L) 
0'-2' 2 12.649 11 .127 0.137 0.182 0.281 -2 0.61 4.4 2.2 
2'-4' 2 12.986 11.296 0.150 0 .199 <0.10 -4 1.25 8 .37 4.52 
4'-6' 2 12.624 10.397 0.214 0.285 <0.10 -6 1.14 5.31 4.11 
6'-8' 2 12.540 10.742 0 .167 0.223 <0.10 -8 1.05 6.29 3.80 
8'-10' 2 12.428 10.664 0.165 0.220 <0.10 -10 0.73 4.43 2.65 
10'-12' 2 12.576 10.716 0.174 0.231 <0.10 -12 1.27 7.34 4.60 
12'-14' 2 13.099 11.154 0.174 0.232 <0.10 -14 1.17 6.73 4.24 
14'-16' 2 12.767 10.789 0.183 0.244 <0.10 -16 0.75 4.08 2 .70 
16'-18' 2 12.765 11.288 0.131 0.174 <0.10 -18 0 .79 6.01 2 .84 
18'-20' 2 12.931 11.152 0 .160 0.212 <0.10 -20 1.31 8.23 4.74 
20'-22' 2 12.956 11 .943 0.100 0.133 <0.10 -22 2.71 27.13 9.79 
22'-24' 2 12.760 12.360 0 .100 0 .133 <0.10 -24 2.37 23.75 8 .58 
24'-26' 2 13.448 13.126 0.100 0.133 <0.10 -26 1.37 13.69 4 .94 
26'-28' 2 12.270 11.847 0 .100 0.133 <0.10 -28 0.84 8.37 3 .02 
28'-30' 2 11.963 11 .627 0.100 0.133 <0.10 -30 0.97 9.72 3.51 
30'-32' 2 15.027 14.516 0.100 0.133 <0.10 -32 0.76 7 .61 2.75 
32'-34' 2 14.765 13.714 0.100 0.133 <0.10 -34 0.86 8 .64 3.12 
34'-36' 2 12.531 11.819 0.100 0.133 <0.10 -36 2.66 26.55 9.59 
36'-38' 2 14.935 12.858 0.162 0.215 <0.10 -38 4.18 25.87 15.09 
38'-40' 2 14.326 12.199 0 .174 0.232 <0.10 -40 0.78 4.5 2.82 
40'-42' 2 13.236 11.469 0 .154 0.205 <0.10 -42 0.80 5.19 2 .89 
42'-44' 2 13.251 11.119 0 .192 0.255 <0.10 -44 1.26 6.6 4.56 
44'-46' 2 13.211 11.075 0.193 0 .257 <0.10 -46 2.29 11.9 8.26 
46'-48' 2 13.737 11 .745 0.170 0.226 0 .256 -48 1.37 8 .1 4.93 
48'-50' 2 14.980 12.718 0.178 0.237 0.347 -50 1.55 8.7 5.58 
50'-52' 2 10.784 10.136 0.100 0.133 0.414 -52 1.86 18.6 6 .73 
52'-54' 2 13.433 11.705 0.148 0.196 <0.10 -54 1.45 9.8 5.25 
54'-56' 2 12.490 11.357 0.100 0 .133 <0.10 -56 1.11 11.09 3 .99 
56'-58' 2 15.188 13.979 0 .100 0.133 <0.10 -58 1.11 11.1 4 .00 
58'-60' 2 12.464 11.089 0.124 0.165 0.051 -60 0 .90 7.3 3.25 
Assume BulkSoil Density (p)= 1.33g/cc & Density afWater = 1.00g/cc Totallbs-N / acre= 
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Site ID: HC-8 Active Barnyard 
Core Weight Weight Gravimetric Volumetric 
Estimated 
of Core of Dry NH4-N Depth Nitrate-N Pore water Ibs-DEPTH Interval water H2O N/Acre-ft Sample Soil (lJ.g/g) (ft) (f..lg/ g) Nitrate-N (ft) (grams) (grams) content (9) content (9) (mg/L) 
0'-2' 2 13.780 12.075 0.141 0.188 0.461 -2 1.77 12.5 6.4 
2'-4' 2 12.001 10.742 0.117 0 .156 0.207 -4 1.24 10.56 4.47 
4'-6' 2 11.080 9.970 0.111 0.148 <0.10 -6 1.27 11 .43 4.60 
6'-8' 2 12.148 10.837 0.121 0.161 <0.10 -8 1 .54 12.74 5.57 
8'-10' 2 12.565 11.101 0.132 0.175 <0.10 -10 2 .06 15.65 7.45 
10'-12' 2 10.942 9.543 0.147 0.195 <0.10 -12 2 .66 18.14 9.60 
12'-14' 2 12.484 10.880 0.147 0.196 <0.10 -14 2.27 15.42 8.21 
14'-16' 2 12.810 10.887 0 .177 0.235 <0.10 -16 1.47 8.33 5.31 
16'-18' 2 13.291 11 .312 0.175 0.233 <0.10 -18 0.98 5.61 3.54 
18'-20' 2 13.850 11.779 0.176 0 .234 < 0.10 -20 0 .93 5.27 3.34 
20'-22' 2 11 .254 9 .522 0 .182 0 .242 <0.10 -22 1.66 9.15 6.01 
22'-24' 2 14.742 12.375 0.191 0.254 0.187 -24 1.21 6.31 4 .36 
24'-26' 2 12.501 10.526 0 .188 0.250 <0.10 -26 1.72 9.18 6.22 
26'-28' 2 12.106 11.193 0.100 0 .133 0.147 -28 1 .44 14.37 5.19 
28'-30' 2 11 .189 10.468 0.100 0.133 <0.10 -30 2 .71 27.06 9.77 
30'-32' 2 12.334 11.472 0.100 0.133 0.412 -32 3 .76 37.63 13.59 
32'-34' 2 14.530 12.224 0 .189 0.251 0.196 -34 3.36 17.82 12.14 
34'-36' 2 12.434 11.380 0.100 0 .133 0.202 -36 1.63 16.26 5.87 
36'-38' 2 13.875 12.311 0.127 0.169 <0.10 -38 0.92 7.25 3.32 
38'-40' 2 10.819 9.659 0.120 0.160 0 .075 -40 0 .94 7.8 3.39 
40'-42' 2 15.022 13.257 0.133 0.177 0.197 -42 0.81 6.12 2.94 
42'-44' 2 13.232 11.622 0.139 0.184 0.199 -44 1.11 8.0 4.02 
44'-46' 2 13.633 12.487 0 .100 0 .133 0.170 -46 0.71 7.1 2.55 
46'-48' 2 13.047 12.451 0.100 0.133 0.279 -48 0.70 7 .0 2.54 
48'-50' 2 11 .505 10.876 0.100 0.133 0.154 -50 1.18 11.8 4 .27 
50'-52' 2 13.411 12.108 0.108 0.143 0.206 -52 1 .73 16.1 6 .25 
52'-54' 2 14.142 12.863 0 .100 0.133 0.178 -54 1.78 17.8 6.44 
54'-56' 2 13.424 12.588 0.100 0 .133 0 .154 -56 3.96 39 .65 14.32 
56'-58' 2 13.355 12.130 0.101 0.134 0.170 -58 4.99 49.4 18.03 
58'-60' 2 10.938 9.747 0 .122 0.163 0.441 -60 1.28 10.5 4 .61 
- --- ---
Assume BulkSoil Density (p)= 1.33g/cc & Density ofWater= 1.00g/cc Totallbs-N I acre= 
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of Core of Dry NH4-N Depth Nitrate-N Pore water Ibs-DEPTH Interval water H2O (ft) (f..lg/g) N/Acre-ft Sample Soil ( I-lg/g) Nitrate-N (ft) (grams) (grams) content (8) content (8) (mg/L) 
0'-2' 2 14.245 11.774 0.210 0.279 0 .62 -2 1.07 5 .10 3 .87 
2 '-4' 2 12.811 11.424 0 .121 0 .161 0 .15 -4 0.52 4.26 1.87 
4'-6' 2 12.617 10.796 0.169 0 .224 <0.10 -6 0 .75 4 .43 2 .70 
6'-8' 2 13.478 11 .686 0 .153 0 .204 <0.10 -8 1.08 7 .07 3 .91 
8'-10' 2 13.237 11.425 0 .159 0 .211 <0.10 -10 1 .51 9.53 5.46 
10'-12' 2 16.062 13.603 0 .181 0.240 <0.10 -12 2 .83 15.67 10.23 
12'-14' 2 10.194 8.620 0.183 0.243 <0.10 -14 0 .76 4.16 2 .74 
14'-16' 2 14.890 12.123 0 .228 0.304 <0.10 -16 1.09 4 .77 3.93 
16'-18' 2 14.485 11 .867 0.221 0.293 <0.10 - 18 1 .36 6 .18 4 .92 
18'-20' 2 12.290 10.560 0 .164 0 .218 <0.10 -20 1.10 6 .73 3 .98 
20'-22' 2 13.318 10.818 0.231 0.307 <0.10 -22 1 .31 5 .66 4 .73 
22'-24' 2 13.691 12.920 0 .100 0 .133 <0.10 -24 1.94 19.45 7 .02 
24'-26' 2 14.567 11.997 0 .214 0.285 <0.10 -26 0 .91 4.26 3 .30 
26'-28' 2 14.037 13.930 0 .100 0 .133 <0.10 -28 1.19 11.91 4.30 
28'-30' 2 14.106 13.349 0 .100 0 .133 <0.10 -30 0 .77 7.72 2.79 
30'-32' 2 13.434 12.421 0 .100 0.133 0 .39 -32 1 .07 10.70 3 .86 
32'-34' 2 13.821 13.141 0.100 0.133 <0.10 -34 1.65 16.51 5.96 
34'-36' 2 15.216 14.325 0.100 0.133 <0.10 -36 3.30 33.03 11 .93 
36'-38' 2 14.174 13.188 0.100 0 .133 <0.10 -38 2 .33 23.33 8.42 
38'-40' 2 15.640 14.494 0.100 0 .133 <0.10 -40 1 .54 15.37 5.55 
40'-42' 2 13.688 12.318 0.111 0.148 <0.10 -42 0.90 8 .06 3.24 
42'-44' 2 15.070 13.173 0 .144 0.192 <0.10 -44 0 .68 4 .74 2.47 
44'-46' 2 14.934 12.859 0 .161 0 .215 <0.10 -46 0 .97 6 .02 3.51 
46'-48' 2 14.336 12.334 0 .162 0 .216 <0.10 -48 1.46 8.97 5.26 
48'-50' 2 13.672 11 .613 0.177 0 .236 0.24 -50 2.91 16.42 10.51 
50'-52' 2 12.792 11.103 0.152 0.202 <0.10 -52 0 .65 4 .29 2 .36 
52'-54' 2 12.661 11 .036 0 .147 0 .196 <0.10 -54 0.68 4 .60 2.45 
54'-56' 2 13.474 11.873 0.135 0 .179 <0.10 -56 0.68 5.01 2 .44 
56'-58' 2 13.853 12.350 0 .122 0 .162 <0.10 -58 0 .59 4 .87 2 .14 
58'-60' 2 13.213 11 .771 0 .123 0 .163 0.57 -60 0.57 4 .65 2 .06 
---
Assume BulkSoil Density (p)= 1 .33g/cc & Density of Water = 1 .00g/cc Totallbs-N I acre= 
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Site 10: HC-9A-S Pivot Soybeans 
Core Weight Weight Gravi metric Volumetric Estimated 
DEPTH Interval 
of Core of Dry NH4-N Depth Nitrate-N Pore water Ibs-
water H2O N/Acre-ft Sample Soil (~g/g) (ft) (J.l.g/g) Nitrate-N (ft) (grams) (grams) content (9) content (9) (mg/L) 
0'-2' 2 12.327 10.261 0.201 0.268 0 .68 -2 1.92 9.53 6 .93 
2'-4' 2 13.026 11 .365 0.146 0.194 0 .18 -4 0.97 6.62 3.49 
4'-6' 2 12.512 10.848 0.153 0 .204 <0.10 -6 0.78 5.07 2 .81 
6'-8' 2 11.211 9 .662 0 .160 0.213 <0.10 -8 0.91 5.65 3.27 
8'-10' 2 13.004 11 .193 0 .162 0 .215 <0.10 -10 0 .70 4.33 2 .53 
10'-12' 2 12.474 10.582 0 .179 0.238 <0.10 -12 2.35 13.15 8 .49 
12'-14' 2 14.783 12.505 0.182 0 .242 <0.10 -14 3 .63 19.93 13.11 
14'-16' 2 15.018 12.578 0 .194 0.258 <0.10 -16 3.57 18.40 12.89 
16'-18' 2 14.961 12.268 0.220 0.292 <0.10 -18 2.33 10.61 8.41 
18'-20' 2 12.123 10.043 0.207 0.275 <0.10 -20 1.82 8.81 6.59 
20'-22' 2 14.306 11.944 0.198 0 .263 <0.10 -22 1.84 9 .32 6 .65 
22'-24' 2 12.657 11.083 0.142 0.189 <0.10 -24 1.57 11.04 5 .66 
24'-26' 2 12.858 11.403 0.128 0.170 <0.10 -26 3 .69 28.94 13.33 
26'-28' 2 12.395 11.587 0 .100 0.133 <0.10 -28 1.49 14.92 5.39 
28'-30' 2 15.806 15.011 0 .100 0.133 <0.10 -30 1.30 13.02 4.70 
30'-32' 2 11.594 10.443 0 .110 0.147 0.42 -32 1 .33 12.04 4 .79 
32'-34' 2 13.899 12.273 0.132 0 .176 0.16 -34 1 .34 10.09 4.83 
34'-36' 2 15.669 13.775 0.137 0 .183 0.24 -36 0.53 3 .86 1.91 
36'-38' 2 15.645 14.562 0 .100 0.133 <0.10 -38 0.98 9.83 3.55 
38'-40' 2 16.949 16.158 0 .100 0.133 <0.10 -40 1.06 10.56 3.81 
40'-42' 2 11.823 11.044 0.100 0.133 <0.10 -42 1.18 11.78 4.25 
42'-44' 2 10.621 9 .968 0 .100 0.133 <0.10 -44 0 .95 9 .51 3.43 
44'-46' 2 10.770 9 .344 0.153 0 .203 <0.10 -46 0.70 4.57 2.52 
46'-48' 2 11.508 11.014 0.100 0 .133 <0.10 -48 3 .46 34.58 12.48 
48'-50' 2 10.648 10.289 0.100 0.133 <0.10 -50 2 .24 22.37 8.08 
50'-52' 2 15.358 13.551 0.133 0 .177 <0.10 -52 2.90 21.72 10.46 
52'-54' 2 11.782 10.203 0 .155 0.206 0 .17 -54 3.44 22.25 12.43 
54'-56' 2 13.868 12.394 0.119 0.158 0.16 -56 3.90 32.79 14.08 
56'-58' 2 11.265 10.637 0 .100 0.133 0 .23 -58 3 .90 39.05 14.10 
58'-60' 2 13.027 12.138 0.100 0 .133 0.58 -60 2.90 29.03 10.48 
Assume BulkSoil Density (p)= 1.33g/cc & Density of Water = 1 .00g/cc Totallbs-N I acre= 
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of Core of Dry NH4 -N Depth Nitrate-N ore water Ibs-
water H20 content N/Acre-ft Sample Soil (I-lg/g) (ft) (Ilg/g) Nitrate-N (ft) (grams) (grams) content (9) (9) (mg/L) 
0'-2' 2 21.393 20.539 0.042 0.055 0.63 -2 0 .91 21.99 3.30 
2'-4' 2 21.409 17.829 0.201 0.267 0.31 -4 1.17 5.81 4.21 
4'-6' 2 21.396 17.602 0.216 0 .287 0.18 -6 1 .06 4.91 3.82 
6'-8' 2 21.390 17.452 0 .226 0.300 0.14 -8 0 .67 2 .96 2.41 
8'-10' 2 21.398 17.403 0.230 0.305 0.46 -10 2.55 11.13 9 .22 
10'-12' 2 21.423 16.895 0 .268 0.356 1.28 -12 8 .83 32.94 31 .87 
12'-14' 2 21.403 16.906 0 .266 0.354 0.87 -14 12.75 47.92 46.03 
14'-16' 2 21.409 18.396 0.164 0 .218 0.45 -16 3.93 24.02 14.20 
16'-18' 2 21 .389 19.744 0.100 0 .133 0.36 -18 3.39 33.88 12.23 
18'-20' 2 21.389 19.918 0.100 0 .133 0.31 -20 2 .62 26.19 9.46 
20'-22' 2 21.402 17.664 0.212 0.281 0.47 -22 0.95 4 .50 3.44 
22'-24' 2 21.408 19.798 0.081 0.108 0.28 -24 1.33 16.40 4.81 
24'-26' 2 21.409 20.089 0.066 0.087 0 .24 -26 0.68 10.38 2.46 
26'-28' 2 21.400 20.283 0.055 0.073 0.16 -28 0.86 15.55 3 .09 
28'-30' 2 21.398 19.386 0.104 0 .138 0.18 -30 0.60 5.80 2.17 
30'-32' 2 21.398 17.555 0.219 0.291 0.40 -32 2.19 10.02 7 .92 
32'-34' 2 21.398 17.634 0.213 0.284 0 .31 -34 1.66 7 .75 5.98 
34'-36' 2 21.396 17.888 0.196 0.261 0 .44 -36 2.06 10.49 7.42 
36'-38' 2 21.400 19.061 0 .123 0 .163 0.48 -38 3.55 28.95 12.83 
38'-40' 2 21 .393 20.463 0 .100 0 .133 0.24 -40 1.06 10.57 3.82 
40'-42' 2 21.392 19.103 0 .120 0.159 0.27 -42 0.69 5.77 2.50 
42'-44' 2 21.398 19.991 0.100 0.133 0.28 -44 0.64 6.41 2.31 
44'-46' 2 21.403 19.035 0.124 0.165 0.28 -46 0 .62 4.98 2.24 
46'-48' 2 21.392 18.590 0 .151 0.200 0.31 -48 1.01 6.69 3.64 
48'-50' 2 21.400 18.131 0.180 0.240 0.26 -50 0 .78 4.33 2 .82 
50'-52' 2 21.414 19.180 0.116 0 .155 0.21 -52 0 .59 5.03 2.12 
52'-54' 2 21.394 20.005 0.100 0.133 0.19 -54 0.46 4.58 1.65 
54'-56' 2 21.417 19.528 0.100 0.133 0.23 -56 0.44 4.41 1.59 
56'-58' 2 21.398 18.273 0.171 0.227 0.28 -58 0.48 2 .79 1 .72 
58'-60' 2 21.402 17.883 0.197 0.262 0.42 -60 0.45 2.29 1 .63 
Assume BulkSoil Density (p)= 1 .33g/cc & Density of Water = 1.00g/cc Totallbs-N I acre= 
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Site 10: HC- 1D-M Gravity Irrigated Soybeans 
Core Weight Weight Gravimetric Volumetric 
Estimated 
of Core of Dry NH4-N Depth Nitrate-N Pore water Ibs-DEPTH Interval water H2O (J..lg/g) N/Acre-fl: Sample Soil ( j..lg/g) (ft) Nitrate-N (ft) (grams) (grams) content (8) content (8) (mg/L) 
0'-2' 2 21.394 17.014 0.257 0.342 0.26 -2 1.92 7.46 6.93 
2'-4' 2 21.394 17.997 0 .189 0 .251 0.16 -4 1.04 5 .50 3.75 
4'-6' 2 21.411 17.960 0.192 0.256 <0.10 -6 1.01 5 .27 3.65 
6'-8' 2 21.409 17.329 0.235 0.313 <0.10 -8 1.29 5.50 4.67 
8'-10' 2 21.398 17.388 0.231 0 .307 <0.10 -10 1 .88 8.16 6.79 
10'-12' 2 21.395 17.540 0.220 0.292 0 .14 -12 1.96 8.91 7 .07 
12'-14' 2 21.395 18.183 0 .177 0 .235 0.48 -14 1.61 9.09 5 .80 
14'-16' 2 21.407 17.824 0 .201 0 .267 0.54 -16 2.42 12.02 8 .73 
16'-18' 2 21 .390 17.125 0.249 0.331 2.98 -18 7.49 30.08 27.05 
18'-20' 2 21.398 16.989 0.260 0.345 4.98 -20 16.33 62.93 58.97 
20'-22' 2 21 .395 17.607 0.215 0.286 4.67 -22 22.58 104.96 81 .54 
22'-24' 2 21.390 17.907 0.195 0 .259 1.44 -24 12.22 62.82 44.12 
24'-26' 2 21.398 20.133 0.100 0 .133 3 .69 -26 22.06 220.55 79.63 
26'-28' 2 21.395 19.997 0 .100 0 .133 1.44 -28 11 .83 118.35 42.73 
28'-30' 2 21 .395 18.318 0.168 0.223 0.25 -30 14.30 85.12 51 .63 
30'-32' 2 21.408 18.487 0 .158 0.210 2.21 -32 12.51 79.18 45.17 
32'-34' 2 21.401 18.014 0.188 0.250 0.11 -34 14.24 75.76 51.43 
34'-36' 2 21.395 19.894 0.100 0.133 0 .44 -36 11 .97 119.68 43.21 
36'-38' 2 21 .393 19.535 0.100 0 .133 <0.10 -38 9.51 95.07 34.32 
38'-40' 2 21.402 19.950 0 .100 0.133 <0.10 -40 6.46 64.61 23.33 
40'-42' 2 21.407 20.344 0.100 0 .133 <0.10 -42 6.04 60.40 21.81 
42'-44' 2 21.405 20.064 0 .100 0.133 <0.10 -44 10.29 102.91 37.16 
44'-46' 2 21.402 20.005 0 .100 0 .133 0.17 -46 18.98 189.80 68.53 
;46'-48' 2 21.407 19.615 0.100 0.133 <0.10 -48 9 .95 99.51 35.93 
48'-50' 2 21.394 18.261 0.172 0.228 0.05 -50 19.52 113.79 70.49 
50'-52' 2 21.407 18.504 0.157 0.209 <0.10 -52 20.13 128.33 72.69 
52'-54' 2 21.404 17.987 0.190 0.253 <0.10 -54 22.37 117.76 80.78 
54'-56' 2 21.393 18.079 0 .183 0.244 0.19 -56 20.18 110.09 72.86 
56'-58' 2 21.391 17.873 0 .197 0.262 0.41 -58 27.94 141.94 100.88 
58'-60' 2 21.411 19.328 0.108 0 .143 0 .22 -60 22.60 209.68 81 .59 
Assume BulkSoil Density (p)= 1.33g/cc & Density ofWater= 1.00g/cc Totallbs-N I acre= 
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Site I D: HC-1D-T Gravity i rrigated Soybeans 
Weight Weight 
Estimated 
Core Gravimetric Volumetric Pore 
DEPTH Interval 
of Core of Dry NH4-N Depth Nitrate-N Ibs-
water H2O water 
Sample Soil (lJ.g/g) (ft) (~g/g) N/Acre-ft (ft) (grams) (grams) content (8) content (8) Nitrate-N (mg/L) 
0'-2' 2 21.406 17.899 0 .196 0.261 0.65 -2 1.10 5.59 3.96 
2'-4' 2 21.401 18.517 0 .156 0.207 0.36 -4 1.28 8 .25 4 .64 
4'-6' 2 21.410 18.380 0 .165 0.219 0.07 -6 0.62 3 .76 2.24 
6'-8' 2 21.406 17.517 0.222 0.295 <0.10 -8 0.88 3.95 3 .16 
8'-10' 2 21.409 16.673 0.284 0.378 0.71 -10 7.29 25.66 26.32 
10'-12' 2 21.395 17.216 0.243 0.323 0 .25 -12 2.69 11.06 9 .70 
12'-14' 2 21.404 17.302 0.237 0 .315 0 .07 -14 1 .15 4.86 4 .16 
14'-16' 2 21 .395 17.269 0 .239 0.318 0 .37 - 16 0.99 4.15 3.58 
16'- 18' 2 21.388 17.345 0.233 0.310 0 .26 -18 1.02 4.40 3.70 
18'-20' 2 21.411 16.745 0.279 0 .371 0 .17 -20 1.29 4.63 4 .66 
20'-22' 2 21 .396 16.755 0 .277 0.368 0.16 -22 1.40 5.05 5.05 
22'-24' 2 21.411 17.549 0 .220 0.293 0 .33 -24 1 .51 6 .86 5.45 
24'-26' 2 21 .396 17.782 0.203 0.270 <0.10 -26 2.76 13.56 9 .95 
26'-28' 2 21.401 17.910 0.195 0 .259 0 .83 -28 9.02 46.30 32.59 
28'-30' 2 21.410 18.357 0.166 0 .221 0 .74 -30 9 .26 55.66 33.43 
30'-32' 2 21 .391 20.156 0 .100 0.133 0.40 -32 1 .53 15.34 5.54 
32'-34' 2 21 .395 20.189 0 .100 0.133 0.43 -34 1.63 16.31 5.89 
34'-36' 2 21.390 20.066 0 .100 0.133 0.19 -36 0.84 8.43 3.05 
36'-38' 2 21.394 19.484 0 .100 0.133 0.15 -38 1.46 14.58 5.26 
38'-40' 2 21.402 20.091 0.100 0 .133 0 .12 -40 0.96 9.63 3.48 
40'-42' 2 2 1.399 18.771 0 .140 0.186 0.21 -42 1 .28 9.15 4.63 
42'-44' 2 21.404 20.076 0 .100 0 .133 0.28 -44 1.28 12.76 4 .61 
44'-46' 2 21.407 19.834 0 .100 0 .133 0.28 -46 2 .57 25.71 9.28 
46'-48' 2 21.391 20.269 0.100 0 .133 0 .15 -48 1.92 19.20 6.93 
48'-50' 2 21 .396 19.125 0.119 0.158 <0.10 -50 1.19 9.98 4.28 
50'-52' 2 21.387 18.236 0.173 0.230 0.12 -52 1.23 7.14 4.46 
52'-54' 2 21.405 17.499 0.223 0 .297 0.18 -54 1.32 5 .89 4 .75 
54'-56' 2 21 .389 18.741 0.141 0 .188 0 .22 -56 1 .07 7 .58 3.87 
56'-58' 2 21.406 18.542 0 .154 0.205 0 .17 -58 0.72 4.64 2.59 
58'-60' 2 21.402 19.171 0 .116 0.155 0.34 -60 0 .86 7.41 3.11 
----~-
Assume BulkSoil Density (p)= 1 .33g/cc & Density of Water = 1.00g/cc Tota I Ibs-N I acre= 








































) ) ) ) ) J ) 
---






of Core of Dry NH4 -N Depth Nitrate-N Pore water Ibs-
water H20 content N/Acre-ft: Sample Soil ()..lg/g) (ft) (J.1g/g) Nitrate- N (ft) (grams) (grams) content (8) (8) (mg/L) 
0'-2' 2 21.403 18.653 0.147 0.196 2 .81 -2 9.66 65.54 34.89 
2'-4' 2 21.414 18.200 0 .177 0.235 0 .39 -4 2.92 16.55 10.55 
4'-6' 2 21.409 18.295 0 .170 0 .226 <0.10 -6 1.21 7.12 4 .37 
6'-8' 2 21.400 17.613 0 .215 0 .286 <0.10 -8 1.49 6.93 5 .38 
8'-10' 2 21.405 17.297 0.237 0 .316 <0.10 -10 1.58 6.63 5 .69 
10'-12' 2 21.424 17.089 0.254 0 .337 <0.10 -12 1.68 6 .61 6 .06 
12'-14' 2 21.401 16.868 0.269 0 .357 <0.10 -14 2.42 9 .02 8.76 
14'-16' 2 21.416 16.958 0.263 0 .350 0 .30 -16 2 .18 8 .29 7 .87 
16'-18' 2 21.406 17.023 0 .257 0.342 0 .27 -18 0 .90 3.48 3.23 
18'-20' 2 21.408 17.836 0 .200 0 .266 0.28 -20 0.73 3 .63 2.63 
20'-22' 2 21.395 18.246 0.173 0.230 <0.10 -22 1.90 1 1.00 6 .86 
22'-24' 2 21.404 18.207 0.176 0.234 0 .84 -24 5.76 32.81 20.80 
24'-26' 2 21.413 19.233 0.113 0.151 0 .78 -26 3 .83 33.80 13.83 
26' -28' 2 21.416 19.973 0 .100 0 .133 0.42 -28 1.72 17.18 6.20 
28'-30' 2 21 .399 18.583 0 .152 0.202 0 .32 -30 1.21 7 .98 4.37 
30'-32' 2 21.402 18.481 0.158 0 .210 0 .35 -32 2 .05 12.95 7.39 
32'-34' 2 21.389 18.570 0.152 0.202 0.34 -34 1.41 9 .26 5 .07 
34'-36' 2 21 .395 18.117 0.181 0.241 0.46 -36 1.37 7.55 4.93 
36'-38' 2 21.408 17.688 0 .210 0.280 0.46 -38 1.58 7 .54 5 .72 
38'-40' 2 21.395 18.134 0.180 0.239 2 .08 -40 2 .00 11.11 7.22 
40'-42' 2 21.416 18.562 0.154 0.204 0.29 -42 3.79 24.68 13.70 
42'-44' 2 21.438 19.424 0 .104 0.138 <0.10 -44 1.14 10.99 4.11 
44'-46' 2 21.429 18.382 0.166 0.220 2 .08 -46 1.37 8.24 4.93 
46'-48' 2 21.404 18.218 0.175 0 .233 <0.10 -48 1.38 7.89 4.98 
48'-50' 2 21.415 18.853 0 .136 0.181 0.40 -50 7.28 53.55 26.28 
50'-52' 2 21.390 19.679 0.100 0.133 0.65 -52 4 .91 49.15 17.75 
52'-54' 2 21 .395 20.524 0 .100 0.133 0.48 -54 3 .33 33.35 12.04 
54'-56' 2 21.377 20.118 0 .100 0.133 0.39 -56 1.51 15.06 5.44 
56'-58' 2 21.390 19.918 0.100 0.133 0.33 -58 0 .78 7 .77 2 .81 
158'-60' 2 21.409 19.859 0.100 0.133 <0.10 -60 3 .30 32.96 11 .90 
---- ~ -
Assume BulkSoil Density (p)= 1.33g/cc & Density of Water = 1 .00g/cc Totallbs-N I acre= 
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Core Weight Weight Volumetric Estimated Gravimetric 
of Core of Dry NH4-N Depth Nitrate-N Pore water Ibs-DEPTH Interval 
Sample Soil water 
H20 content (ft) (J..lg/g) N/Acre-ft (~g/g) Nitrate-N (ft) (grams) (grams) content (9) (9) (mg/L) 
0'-2' 2 21 .404 19.131 0.119 0.158 0 .75 -2 1.49 12.52 5 .37 
2'-4' 2 21 .408 17.969 0 .191 0.255 0.34 -4 1.62 8.48 5 .86 
4'-6' 2 21.404 17.799 0.203 0 .269 0 .19 -6 0 .75 3.71 2.71 
6'-8' 2 21.405 17.501 0.223 0 .297 0 .10 -8 0 .52 2 .33 1.87 
8'-10' 2 21.408 17.262 0.240 0 .319 0.18 -10 0.50 2.07 1.80 
10'-12' 2 21.396 17.343 0.234 0.311 0.24 -12 0.83 3 .54 2.98 
12'-14' 2 21.397 17.071 0.253 0 .337 0.24 -14 0 .72 2 .85 2.61 
14'-16' 2 21.418 17.057 0.256 0.340 0 .53 -16 1.48 5 .79 5.34 
16'-18' 2 21.411 16.794 0.275 0 .366 0.49 -18 3 .14 11.42 11.34 
18'-20' 2 21 .389 16.290 0.313 0.416 0 .54 -20 1.26 4.02 4 .54 
20'-22' 2 21.417 17.823 0.202 0 .268 0.45 -22 5.18 25.70 18.71 
22'-24' 2 21.424 17.680 0.212 0 .282 0 .39 -24 2 .52 11 .90 9.10 
24'-26' 2 21.417 18.208 0.176 0 .234 0.26 -26 3 .91 22.17 14.11 
26'-28' 2 21.400 18.563 0 .153 0 .203 0 .50 -28 0.75 4.91 2.71 
28'-30' 2 21.411 18.648 0.148 0 .197 0.21 -30 1.08 7.30 3.91 
30'-32' 2 21.433 17.779 0.206 0.273 0.25 -32 0 .96 4.69 3.48 
32'-34' 2 21.400 18.387 0.164 0.218 0.26 -34 1.48 9.00 5.33 
34'-36' 2 21.426 18.385 0.165 0.220 0.52 -36 2.92 17.65 10.54 
36'-38' 2 21.428 18.935 0.132 0 .175 0 .29 -38 2.09 15.84 7.53 
,38'-40' 2 21.421 18.351 0.167 0.223 0 .26 -40 4 .72 28.24 17.06 
40'-42' 2 21.400 18.931 0.130 0 .173 0.57 -42 2 .15 16.49 7 .76 
42'-44' 2 21.412 19.877 0 .100 0.133 0.26 -44 10.33 103.27 37.29 
44'-46' 2 21.407 19.307 0 .109 0.145 0 .25 -46 10.53 96.80 38.02 
46'-48' 2 21.404 20.514 0.100 0.133 0 .12 -48 4 .22 42.19 15.23 
48'-50' 2 21.423 20.682 0.100 0 .133 0 .12 -50 1.21 12.12 4 .38 
50'-52' 2 21.395 20.126 0 .100 0 .133 0.08 -52 3.28 32.79 11.84 
52'-54' 2 21.416 20.249 0.100 0 .133 0.10 -54 1.39 13.91 5.02 
54'-56' 2 21.406 20.549 0.100 0.133 0 .16 -56 2.45 24.52 8 .85 
56'-58' 2 21.412 20.631 0.100 0.133 0.11 -58 1.44 14.35 5 .18 
58'-60' 2 21.402 20.544 0.100 0 .133 0.35 -60 7 .89 78 .89 28.48 
Assume BulkSail Density (p)= 1.33g/cc & Density afWater= 1.00g/cc Tatallbs-N I acre= 
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Site ID: HC-ll-T Gravity Irrigated Corn 
Weight Weight 
Estimated 
Core Gravimetric Volumetric 
Pore 
DEPTH Interval 
of Core of Dry NH4 -N Depth Nitrate-N
 Ibs-
water H2O water N/Acre-ft 
Sample Soil (~g/g) (ft) (f.1g/g) (ft) (grams) (grams) c
ontent (9) content (9) Nitrate-N (mg/L) 
0'-2' 2 21.417 17.739 0.207 0.276 1.88
 -2 0.87 4.19 3.14 
2 '--4' 2 21.409 17.742 0.207 0.275 0.46
 --4 1.00 4.82 3.60 
4'-6' 2 21.403 17.901 0 .196 0.260 0.33
 -6 0.67 3.41 2.41 
6'-8' 2 21 .415 18.000 0 .190 0 .252 0.39
 -8 1.03 5.45 3 .73 
8'-10' 2 21.408 17.271 0 .240 0.319 0.33
 -10 1.29 5.40 4.67 
10'-12' 2 21.407 17.271 0.239 0.319 0.47
 -12 0.70 2 .93 2 .53 
12'-14' 2 21.403 16.930 0.264 0.351 0.38
 -14 2.28 8.63 8.24 
14'-16' 2 21.421 17.009 0.259 0 .345 0.47
 -16 3.41 13.15 12.31 
16'-18' 2 21.400 16.922 0.265 0.352 0.30
 -18 5.49 20.76 19.84 
18'-20' 2 21.407 17.422 0.229 0.304 0.51
 -20 5.35 23.40 19.33 
20'-22' 2 21.397 18.646 0 .148 0 .196 0.53
 -22 13.50 91.51 48.75 
22'-24' 2 21.414 19.236 0.113 0.151 1
.68 -24 11.49 101.44 41 .47 
24'-26' 2 21.390 19.200 0.114 0.152 0
.26 -26 1.87 16.40 6.75 
26'-28' 2 21.426 19.160 0.118 0 .157 0 .32
 -28 0.47 3.98 1 .70 
28'-30' 2 21.401 18.760 0.141 0.187 0.33
 -30 0 .38 2.70 1.37 
30'-32' 2 21.462 18.289 0.173 0.231 0
.45 -32 0.43 2.50 1.57 
32'-34' 2 21.402 18.051 0.186 0.247 0.36
 -34 0.76 4.11 2.76 
34'-36' 2 21 .390 18.309 0.168 0.224 0.46
 -36 0.79 4.71 2.86 
36'-38' 2 21.402 19.329 0 .107 0.143 0
.33 -38 0.39 3.61 1.40 
38'--40' 2 21.388 19.740 0 .100 0.133 0.39
 --40 0 .35 3.46 1.25 
40'--42' 2 21.408 19.946 0.100 0.133 0.2
8 --42 0.33 3.31 1.20 
42'--44' 2 21 .390 19.726 0.100 0.133 0
.26 --44 0.81 8.12 2 .93 
44'--46' 2 21.415 19.442 0.101 0 .135 0
.31 --46 1.94 19.13 7 .01 
46'--48' 2 21.406 18.628 0 .149 0.198 0.35
 --48 2 .97 19.92 10.73 
48'-50' 2 21.422 19.842 0 .100 0.133 0
.36 -50 1.81 18.13 6.55 
50'-52' 2 21.404 20.149 0.100 0.133 0.38
 -52 1.45 14.47 5.23 
52'-54' 2 21 .389 20.249 0.100 0.133 0
.31 -54 1.42 14.23 5.14 
54'-56' 2 21.403 19.658 0.100 0.133 0
.28 -56 3 .33 33.32 12.03 
56'-58' 2 21.381 18.687 0.144 0.192 0
.33 -58 1.85 12.83 6.68 
58'-60' 2 21.394 19.298 0.109 0.144 0.36
 -60 4.08 37.53 14.72 
Assume BulkSoil Density (p)= 1.33g/cc & Density of Water = 1.00g/cc 
Totallbs-N I acre= 
Method Detection Limit Nitrate = 0.30 mg/L Totallbs - N / Inte
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Site 10: HC-12-H Drip Irrigated Soybeans 
Core 
Weight Weight Gravimetric 
Volumetric Estimated 
of Core of Dry H2O NH4-N Depth Nitra
te-N Pore water Ibs-
DEPTH Interval water (ft) N/Acre-ft Sample Soil content ( IJ.gjg) (Il-g/g) Nitrate-N (ft) (grams) (grams) 
content (8) (8) (mgjL) 
0'-2' 2 21.417 17.772 0.205 0.273 
0.29 -2 2.90 14.13 10.46 
2'-4' 2 21.392 17.856 0.198 0.263 
<0.10 -4 1.46 7.37 5.27 
4'-6' 2 21 .388 17.718 0 .207 0.275 
<0.10 -6 1.66 7.99 5.98 
6'-8' 2 21 .412 17.275 0.239 0.319 
<0.10 -8 1 .85 7.73 6 .68 
8'-10' 2 21 .392 16.704 0.281 0.373 
<0.10 -10 3 .29 11 .71 11.87 
10'-12' 2 21.391 17.087 0.252 0.335 
0.45 -12 5.17 20.53 18.67 
12'-14' 2 21.393 17.068 0.253 0.337 
<0.10 -14 3.26 12.85 11.76 
14'-16' 2 21.394 17.149 0.248 0.329 
<0.10 -16 1.99 8.04 7.18 
16'-18' 2 21.396 17.146 0.248 0.330 
1.30 -18 1.60 6.44 5.77 
18'-20' 2 21.409 17.076 0.254 0.337 
<0.10 -20 1 .17 4.60 4.21 
20'-22' 2 21 .399 16.762 0 .277 0.368 
<0.10 -22 1 .22 4.41 4.41 
22'-24' 2 21.407 17.079 0.253 0 .337 
<0.10 -24 2.28 8.99 8 .22 
24'-26' 2 21.393 18.109 0.181 0.241 
<0.10 -26 1.94 10.70 7.01 
26'-28' 2 21.398 19.307 0 .108 0 .144
 <0.10 -28 2.24 20.66 8.08 
28'-30' 2 21.388 18.445 0.160 0.212
 <0.10 -30 1.63 10.20 5.87 
30'-32' 2 21.406 18.782 0.140 0.186 
0.39 -32 0.91 6.50 3.28 
32'-34' 2 21.409 20.334 0.100 0 .133 
<0.10 -34 3.07 30.71 11.09 
34'-36' 2 21 .394 19.819 0.100 0.133
 <0.10 -36 2.89 28.90 10.43 
36'-38' 2 21.408 20.381 0.100 0.133 
<0.10 -38 3.13 31 .35 11 .32 
38'-40' 2 21.410 19.609 0 .100 0 .133
 <0.10 -40 1.36 13.64 4 .93 
40'-42' 2 21.395 19.229 0 .113 0.150 
<0.10 -42 1.62 14.37 5 .85 
42'-44' 2 21.399 19.940 0.100 0.133 
<0.10 -44 2.70 27.05 9 .77 
44'-46' 2 21.402 16.484 0.298 0.397
 < 0.10 -46 5.43 18.20 19.61 
46'-48' 2 21.385 19.114 0 .119 0.158
 <0.10 -48 0.70 5.93 2.54 
48'-50' 2 21 .396 18.423 0.161 0.215 
<0.10 -50 0 .87 5 .37 3.13 
50'-52' 2 21.408 18.649 0.148 0.197 
< 0.10 -52 0.81 5.50 2.94 
52'-54' 2 21.407 18.114 0.182 0 .242 
<0.10 -54 0 .77 4.24 2.78 
54'-56' 2 21.396 17.821 0.201 0.267
 <0.10 -56 0 .75 3.74 2.71 
56'-58' 2 21.406 17.713 0.208 0.277 
< 0.10 -58 0.70 3 .37 2.53 
58'-60' 2 21.408 17.245 0.241 0 .321 
0 .24 -60 0.75 3.09 2.70 
Assume BulkSoil Density (p)= 1.33g/cc & Density of Water = 1.00g/cc 
Totallbs-N / acre= 
Method Detection Limit Nitrate = 0.30 mgjL Total Ibs - N j Intermedia
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Core Weight Weight Gravimetric Volumetric 
Estimated 
DEPTH 
of Core of Dry NH4-N Depth Nitrate-N Pore wate r Ibs-
Interval water H2O N/Acre-ft Sample Soil (J.lg/g) (ft) (J..lg/g) Nitrate-N (ft) (grams) (grams) content (9) content (9) (mg/l) 
0'-2' 2 21.384 18.246 0.172 0.229 0.26 -2 1 .99 11 .55 7.17 
2'-4' 2 21.399 18.267 0.171 0.228 <0.10 -4 2.25 13.10 8.11 
4'-6' 2 21.394 18.307 0.169 0.224 <0.10 -6 3.47 20.61 12.55 
6'-8' 2 21.394 18.121 0 .181 0 .240 <0.10 -8 3.52 19.48 12.71 
8'-10' 2 21.381 17.636 0.212 0 .282 <0.10 -10 5.12 24.11 18.49 
10'- 12' 2 21.409 17.628 0.214 0.285 <0.10 -12 7.51 35.02 27.12 
12'-14' 2 21 .390 17.641 0.213 0.283 <0.10 -14 2 .59 12.20 9 .36 
14'-16' 2 21.396 17.970 0 .191 0.254 <0.10 -16 4.32 22.64 15.58 
16'-18' 2 21.397 18.017 0 .188 0 .250 <0.10 -18 1 .66 8.83 5 .98 
18'-20' 2 21.398 16.166 0 .324 0.430 <0.10 -20 1 .51 4.67 5.46 
20'-22' 2 21 .398 20.485 0 .100 0.133 <0.10 -22 1.91 19.12 6 .90 
22'-24' 2 21.402 20.430 0.100 0.133 1.54 -24 1.30 12.99 4.69 
24'-26' 2 21.392 20.587 0.100 0.133 2 .12 -26 1.99 19.86 7.17 
26'-28' 2 21.412 20.498 0.100 0 .133 2.18 -28 3.36 33.56 12.12 
28'-30' 2 21 .394 19.807 0.100 0 .133 0 .96 -30 1 .39 13.86 5.01 
30'-32' 2 21.381 17.384 0.230 0 .306 1.43 -32 0 .62 2.69 2.23 
32'-34' 2 21.409 17.651 0 .213 0.283 1.26 -34 1.20 5.64 4.33 
34'-36' 2 21.389 18.122 0.180 0.240 <0.10 -36 1 .61 8.92 5.81 
36'-38' 2 21.396 18.844 0 .135 0.180 <0.10 -38 1 .12 8 .29 4.05 
38'-40' 2 21.400 18.334 0 .167 0.222 <0.10 -40 1 .32 7 .89 4 .76 
40'-42' 2 21.400 17.852 0 .199 0~264 <0.10 -42 3.06 15.38 11 .04 
42'-44' 2 21.393 17.540 0.220 0 .292 <0.10 -44 1 .39 6 .32 5.01 
44'-46' 2 21.393 18.622 0.149 0.198 <0.10 -46 2.27 15.24 8 .19 
46'-48' 2 21.404 18.010 0 .188 0.251 <0.10 -48 2.20 1 1 .70 7.96 
48'-50' 2 21 .407 20.182 0.100 0 .133 <0.10 -50 2.93 29.29 10.57 
50'-52' 2 21.397 19.404 0.103 0.137 <0.10 -52 3.50 34.03 12.62 
52'-54' 2 21.408 19.666 0.100 0.133 2.11 -54 1.31 13.14 4.75 
54'-56' 2 21 .405 19.535 0 .100 0 .133 2.98 -56 1 .60 16.01 5.78 
'56'-58' 2 21.397 20.278 0 .100 0.133 3.26 -58 1 .38 13.75 4 .97 
58'-60' 2 21.395 18.133 0 .180 0.239 2.65 -60 1 .37 7.62 4.95 
Assume BulkSoil Density (p)= 1.33g/cc & Density of Water = 1 .00g/cc Totallbs-N I acre= 
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Site ID: HC-12-T Drip Irrigated Soybeans 
Weight Weight 
Core Gravimetric Volumetric 
of Core of Dry 
DEPTH Interval water H20 content Sample Soil (ft) (grams) (grams) c
ontent (8) (8) 
0'-2' 2 21.399 16.882 0.268 0.356 
2'-4' 2 21.386 17.926 0.193 0.257 
4'-6' 2 21.417 17.879 0.198 0.263 
6'-8' 2 21 .392 17.676 0.210 0.280 
8'-10' 2 21.401 17.458 0.226 0 .300 
10'-12' 2 21.391 17.077 0.253 0.336 
12'-14' 2 21.402 16.813 0.273 0.363 
14'-16' 2 21.415 17.054 0.256 0.340 
16'-18' 2 21.394 16.412 0.304 0.404 
18'-20' 2 21.405 17.355 0 .233 0.310 
20'-22' 2 21.406 19.125 0.119 0.159 
22'-24' 2 21.411 18.914 0.132 0.176 
24'-26' 2 21.396 18.714 0 .143 0.191 
26'-28' 2 21.401 18.410 0.162 0.216 
28'-30' 2 21.402 17.975 0.191 0 .254 
30'-32' 2 21.397 18.157 0.178 0.237 
32'-34' 2 21.402 18.689 0.145 0.193 
34'-36' 2 21.386 18.583 0 .151 0.201 
36'-38' 2 21.400 19.787 0.100 0.133 
38'-40' 2 21.398 17.837 0.200 0.266 
40'-42' 2 21.391 17.765 0.204 0.271 
42'-44' 2 21.408 19.212 0 .114 0 .152 
44'-46' 2 21.399 19.622 0.100 0.133 
46'-48' 2 21.402 19.912 0.100 0.133 
48'-50' 2 21.395 20.001 0.100 0 .133 
50'-52' 2 21.390 20.011 0.100 0.133 
52'-54' 2 21.397 20.339 0.100 0 .133 
54'-56' 2 21.398 20.152 0.100 0.133 
56'-58' 2 21.403 17.937 0.193 0 .257 
58'-60' 2 21.390 18.667 0.146 0.194 
-
Assume BulkSoil Density (p)= 1.33g/cc & Density of Water = 1.00g/cc 
Method Detection Limit Nitrate = 0.30 mgjL 
A-22 
Estimated 
NH4-N Depth Nitrate-N 
Pore Ibs-
water N/Acre-ft (Ilgjg) (ft) ( Ilg/g) Nitrate-N 
(mg/L) 
4.07 -2 4.74 17.71 17.11 
1.51 -4 5 .39 27.91 19.45 
1.45 -6 1.84 9 .29 6.63 
1.40 -8 3.85 18.30 13.89 
2.43 -10 2.34 10.37 8.45 
2 .03 -12 3.14 12.42 11 .32 
2.35 -14 3 .35 12.28 12.11 
1.98 -16 5 .86 22.92 21 .16 
1.76 -18 2.61 8 .59 9.41 
1 .53 -20 2.73 11.68 9 .84 
1.76 -22 5.21 43.65 18.80 
1.85 -24 6.12 46.38 22.11 
2.01 -26 2 .27 15.81 8.18 
2.47 -28 1 .73 10.66 6.25 
1.82 -30 1 .23 6.43 4.43 
2.82 -32 5 .73 32.13 20.70 
2.54 -34 2.00 13.81 7.24 
1.42 -36 2.24 14.83 8.08 
3.30 -38 3.96 39.59 14.29 
1.94 -40 1.41 7.06 5.09 
2.67 -42 1.36 6.66 4.91 
1 .83 -44 2 .07 18.14 7.49 
1 .76 -46 1 .29 12.93 4.67 
1.23 -48 1.00 9.99 3.61 
1.72 -50 0.96 9.63 3.48 
2.14 -52 0.77 7.69 2.78 
1.49 -54 0.60 6.01 2.17 
1.85 -56 0.34 3.37 1 .22 
2.07 -58 2.42 12.51 8.72 
2.40 -60 9.59 65.73 34.62 
Totallbs-N I acre= 
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Site ID: HC-13-N Pivot Irrigated Corn 
Weight Weight 
Volumetric 
Estimated Core Gravimetric 
of Core of Dry NH4-N Depth Nitrate-N Pore water Ibs-DEPTH Interval water H2O (Ilg/g) N/Acre-ft Sample Soil (~g/g) (ft) Nitrate-N (ft) (grams) (grams) content (8) content (8) (mg/L) 
0'-2' 2 23.090 19.730 0.170 0.226 1.68 -2 1.36 8.00 4.92 
2'-4' 2 25.259 20.701 0.220 0.293 1.19 -4 3.27 14.86 11.81 
4'-6' 2 21.031 16.548 0.271 0.360 1.09 -6 3.87 14.29 13.98 
6'-8' 2 21.457 17.549 0.223 0.296 0.78 -8 4.94 22.17 17.82 
8'-10' 2 30.367 24.003 0.265 0.353 0.63 -10 1.73 6.53 6.25 
10'-12' 2 26.803 21 .088 0.271 0.360 0.63 -12 1.88 6.95 6.80 
12'-14' 2 25.281 19.451 0.300 0.399 0.70 -14 2.40 8.02 8.68 
14'-16' 2 25.354 19.646 0.291 0.386 0.58 -16 2.28 7.83 8.22 
16'-18' 2 27.259 20.840 0.308 0.410 0.81 -18 2.17 7.04 7.83 
18'-20' 2 26.158 19.985 0.309 0.411 0.50 -20 1.96 6.33 7.07 
20'-22' 2 27.568 21.268 0.296 0.394 0.66 -22 2.50 8.45 9.04 
22'-24' 2 27.392 21.274 0.288 0.382 0.87 -24 4.57 15.90 16.51 
24'-26' 2 27.400 22.901 0.196 0.261 0.54 -26 2.62 13.31 9.44 
26'-28' 2 22.339 21 .228 0.100 0.133 0.39 -28 0.84 8.41 3.04 
28'-30' 2 22.567 21.413 0.100 0.133 1.08 -30 0.28 2.80 1.01 
30'-32' 2 23.721 19.689 0.205 0.272 1.57 -32 0.96 4.68 3.46 
32'-34' 2 30.272 24.460 0.238 0.316 0.61 -34 1.03 4.34 3.72 
34'-36' 2 33.755 29.860 0.130 0.173 0.30 -36 0.87 6.65 3.13 
36'-38' 2 44.222 37.880 0.167 0.223 0.25 -38 0.83 4.95 2.99 
38'-40' 2 27.110 21.880 0.239 0.318 0.31 -40 0.81 3.38 2.91 
40'-42' 2 36.599 24.830 0.474 0.630 0.43 -42 1.12 2.35 4.03 
42'-44' 2 33.629 27.040 0.244 0.324 0.51 -44 0.78 3.22 2.83 
44'-45' 2 28.410 25.630 0.108 0.144 0.35 -45 0.55 5.10 2.00 
~- -- ---_._--
-
Assume BulkSoil Density (p)= 1.33g/cc & Density of Water = 1.00g/cc Totallbs-N I acre= 
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Site 10: HC-13-S Pivot Irrigated Soybeans 
Weight Weight Estimated Core Gravi metric Volumetric Pore 
of Core of Dry NH4-N Depth Nitrate-N DEPTH Interval water H2O water Sample Soil (I-lg/g) (ft) ( Ilg/g) (ft) (grams) (grams) content (8) content (8) Nitrate-N (mg/L) 
0'-2' 2 24.884 21.179 0.175 0.233 0.96 -2 1.62 9.28 
2'-4' 2 30.951 27.250 0.136 0.181 0.45 -4 1.38 10.17 
4'-6' 2 27.321 23.168 0.179 0.238 0.50 -6 4.43 24.73 
6'-8' 2 37.558 31 .650 0.187 0.248 0.16 -8 2.98 15.96 
8'-10' 2 37.630 31 .176 0.207 0.275 0.13 -10 3.15 15.23 
10'-12' 2 39.563 32.743 0.208 0.277 <0.10 -12 4.62 22.19 
12'-14' 2 38.897 27.911 0.394 0.523 0.10 -14 6.25 15.87 
. 14'-16' 2 38.857 31 .585 0.230 0.306 0.12 -16 4.43 19.23 
16'-18' 2 37.572 29.838 0.259 0.345 0.12 -18 4.00 15.45 
18'-20' 2 35.186 28.494 0.235 0.312 0.15 -20 4.17 17.74 
20'-22' 2 38.024 29.571 0.286 0.380 0.28 -22 4.87 17.02 
22'-24' 2 37.136 28.266 0.314 0.417 0.41 -24 7.23 23.04 
24'-26' 2 31.711 25.205 0.258 0.343 0.50 -26 9.60 37.18 
26'-28' 2 39.560 30.778 0.285 0.379 0.48 -28 7.34 25.72 
28'-30' 2 33.237 24.782 0.341 0.454 0.96 -30 11.38 33.35 
30'-32' 2 27.092 20.584 0.316 0.421 1.37 -32 8.37 26.48 
32'-34' 2 38.491 31.678 0.215 0.286 0.40 -34 6.70 31 .14 
34'-36' 2 36.172 31 .652 0.143 0.190 0.48 -36 9.23 64.64 
36'-38' 2 35.983 30.075 0.196 0.261 0.17 -38 4.00 20.37 
38'-40' 2 32.815 27.993 0.172 0.229 <0.10 -40 4.47 25.97 
40'-42' 2 41.279 35.817 0.152 0.203 <0.10 -42 2.40 15.75 
42'-44' 2 39.386 32.579 0.209 0.278 <0.10 -44 2.34 11.18 
44'-,!~' __ 2 36.873 29.420 0.253 0.337 0.21 -45 5.01 19.76 
'---
Assume BulkSoil Density (p)= 1.33g/cc & Density atWater = 1.00g/cc Totallbs-N I acre= 
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Site ID: HC-14-E Pivot Irrigated Soybeans 
Weight Weight Core Gravi metri c 
of Core of Dry 
DEPTH Interval Sample Soil water (tt) (grams) (grams) content (8) 
0'-2' 2 12.414 10.974 0 .131 
2'-4' 2 12.280 10.663 0 .152 
4 '-6' 2 12.881 11.505 0.120 
6'-8' 2 14.712 12.586 0 .169 
8'-10' 2 15.118 12.771 0.184 
10'-12' 2 20.881 17.529 0.191 
12'-14' 2 14.701 12.137 0.211 
14'-16' 2 14.641 11.701 0.251 
16'-18' 2 17.705 14.958 0.184 
18'-20' 2 19.749 18.628 0 .100 
20'-22' 2 19.398 18.803 0.100 
22'-24' 2 19.270 18.700 0 .100 
24'-26' 2 20.531 20.015 0.100 
26'-28' 2 19.482 18.107 0.100 
28'-30' 2 18.831 16.923 0 .113 
30'-32' 2 22.163 19.403 0 .142 
32'-34' 2 12.333 11.132 0 .108 
34'-36' 2 22.775 19.889 0 .145 
36'-38' 2 22.879 19.891 0.150 
38'-40' 2 20.252 17.941 0.129 
40'-42' 2 21.385 18.076 0.183 
42'-44' 2 19.925 15.964 0.248 
44'-46' 2 20.908 17.194 0.216 
46'-48' 2 18.171 14.993 0 .212 
48'-50' 2 19.314 16.395 0 .178 
50'-52' 2 19.172 17.143 0.118 
52'-54' 2 19.726 17.804 0.108 
54'-56' 2 21.089 18.680 0 .129 
56'-58' 2 21.783 20.433 0.100 
58'-60' 2 20.090 19.956 0.100 
= 1.33g/cc & Density of Water = 1.00g/cc 





































NH4 - N Depth Nitrate-N Ibs-
(ft) (I-lgi g) water N/Acre-ft (~g/g) Nitrate-N 
(mg/L) 
0.71 -2 1.28 9 .76 4.62 
0.61 -4 0.74 4 .91 2.69 
0.52 -6 0.70 5 .88 2.54 
0.49 -8 1.75 10.33 6.30 
0.57 -10 2.37 12.88 8.55 
0.56 -12 1.21 6.32 4.36 
0 .47 -14 1.36 6.44 4 .91 
0.54 -16 1 .99 7.93 7.20 
0.62 -18 1 .22 6 .66 4.42 
0.48 -20 0.71 7.09 2.56 
0 .61 -22 0.71 7.09 2 .56 
0.64 -24 1.20 12.02 4.34 
0.56 -26 1 .87 18.69 6 .75 
0.58 -28 2 .04 20.41 7 .37 
0 .62 -30 2 .35 20.84 8 .49 
0 .67 -32 2.46 17.30 8 .88 
1 .13 -34 1.00 9 .27 3 .61 
0 .64 -36 1.42 9.75 5.11 
0.53 -38 0.85 5 .63 3.05 
0.70 -40 2.45 19.00 8.84 
0 .97 -42 3.71 20.24 13.38 
0 .92 -44 2 .60 10.47 9.38 
0.56 -46 0.44 2 .02 1.57 
0 .55 -48 1.24 5.85 4.48 
0 .59 -50 0 .76 4 .25 2 .73 
0 .55 -52 0.66 5.60 2 .39 
0.53 -54 0 .56 5 .20 2 .03 
0 .51 -56 0 .50 3.84 1.79 
0 .54 -58 0 .56 5 .59 2.02 
0.62 -60 1.07 10.68 3 .86 
Totallbs-N / acre= 
Totallbs - N / Intermediate Vadose Zone= 
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Site 10: HC-14-W Pivot Irrigated Corn 
Weight Weight Estimated Core Gravi metr ic Volumetric Pore 
of Core of Dry NH4 -N Depth Nitrate-N Ibs-DEPTH Interval water H2O water N/Acre-f1: Sample Soil (I-lg/g) (ft) (/-lg/ g ) (ft) (grams) (grams) content (8) content (8) Nitrate- N (mg/L) 
0'-2' 2 16.007 13.406 0 .194 0.258 0 .54 -2 1.58 8.14 5.70 
2 '-4' 2 12.944 11 .227 0 .153 0.203 0 .26 -4 1.56 10.23 5.65 
4'-6' 2 16.904 13.995 0 .208 0.276 0.14 -6 1.55 7.47 5.61 
6'-8' 2 18.914 15.202 0.244 0.325 0.22 -8 2 .61 10.70 9.43 
8'-10' 2 18.957 15.304 0 .239 0.317 0 .17 -10 2.42 10.14 8 .74 
10'-12' 2 18.726 15.420 0.214 0.285 0.23 - 12 4.12 19.21 14.87 
12'-14' 2 19.998 16.278 0.229 0.304 <0.10 -14 1.21 5 .31 4 .38 
14'-16' 2 19.854 16.041 0 .238 0 .316 <0.10 -16 1.19 4.99 4 .28 
16'-18' 2 17.569 14.333 0.226 0 .300 0 .16 -18 1.39 6.18 5 .03 
18'-20' 2 19.115 15.545 0.230 0 .305 0 .15 -20 1.19 5.17 4 .28 
20'-22' 2 18.746 15.081 0 .243 0.323 <0.10 -22 2.08 8.55 7.50 
22'-24' 2 19.179 15.169 0.264 0.352 0 .10 -24 3 .55 13.43 12.82 
24'-26' 2 20.063 16.117 0.245 0.326 <0.10 -26 0 .94 3 .83 3.38 
26'-28' 2 19.214 16.899 0.137 0 .182 0 .20 -28 4 .17 30.44 15.06 
28'-30' 2 18.035 16.292 0 .107 0 .142 0 .11 -30 4.67 43.70 16.88 
30'-32' 2 20.795 19.770 0.100 0.133 0.40 -32 3.59 35.86 12.95 
32'-34' 2 18.515 17.000 0.100 0 .133 <0.10 -34 1 .67 16.69 6.03 
34'-36' 2 18.014 16.516 0 .100 0 .133 0.10 -36 1.68 16.84 6.08 
36'-38' 2 19.695 17.883 0.101 0 .135 0.46 -38 3 .64 35.91 13.14 
38'-40' 2 20.207 17.877 0.130 0.173 0 .39 -40 1.19 9.13 4.30 
40'-42' 2 21.386 18.535 0.154 0.205 0 .11 -42 0 .55 3 .56 1.98 
42'-44' 2 25.572 21 .656 0 .181 0.241 0.29 -44 1 .37 7.58 4.95 
44'-46' 2 23.041 19.376 0.189 0.252 <0.10 -46 2.47 13.03 8.90 
46'-48' 2 19.361 17.079 0.134 0.178 <0.10 -48 0.56 4 .22 2.03 
48'-50' 2 20.867 18.082 0 .154 0 .205 <0.10 -50 0 .57 3.71 2.06 
50'-52' 2 20.913 18.492 0.131 0.174 0.34 -52 1 .61 12.32 5 .83 
52'-54' 2 22.957 19.266 0.192 0.255 0 .09 -54 0.70 3.67 2 .54 
54'-56' 2 23.810 20.918 0 .138 0 .184 0 .05 -56 1.15 8.33 4.16 
56'-58' 2 23.569 22.651 0.100 0.133 <0.10 -58 1 .15 11 .54 4 .17 
58'-60' 2 23.562 22.142 0 .100 0.133 0.21 -60 3.22 32.21 11.63 
Assume BulkSoil Density (p)= 1.33g/cc & Density of Water = 1.00g/cc Total Ibs-N I acre= 
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Site ID: HC- 15-N Pivot Irrigated Soybeans 
Core We ight Weight Gravimetri c Volumetri c 
of Core of Dry 
DEPTH Interval 
Sample Soil water 
H2O 
(ft) (grams) (grams) content (8) content (8) 
0'-2' 2 20.070 17.915 0 .120 0.160 
2 '-4' 2 20.236 18.751 0.079 0 .105 
4'-6' 2 20.740 18.267 0.135 0.180 
6'-8' 2 20.072 17.683 0.135 0 .180 
8'-10' 2 20.304 17.513 0.159 0 .212 
10'-12' 2 20.519 16.757 0.225 0 .299 
12'-14' 2 20.500 16.812 0 .219 0.292 
14'-16' 2 20.514 18.116 0 .132 0 .176 
16'-18' 2 20.121 17.688 0 .138 0.183 
18'-20' 2 20.103 17.461 0 .151 0 .201 
20'-22' 2 21.495 17.274 0.244 0.325 
22'-24' 2 21.596 17.230 0 .253 0.337 
24'-26' 2 22.772 18.199 0 .251 0.334 
26'-28' 2 23.854 18.904 0 .262 0.348 
28' -30' 2 21 .921 18.458 0.188 0.250 
30'-32' 2 21 .842 17.658 0.237 0 .315 
32'-34' 2 21.391 19.509 0.100 0 .133 
34'-36' 2 21.417 20.279 0.100 0 .133 
36'-38' 2 21.413 20.497 0 .100 0 .133 
38'-40' 2 21.410 20.509 0 .100 0.133 
40'-42' 2 21 .395 20.217 0.100 0.133 
42'-44' 2 2 1.392 19.253 0 .111 0 .148 
44'-46' 2 21.477 18.046 0 .190 0 .253 
46'-48' 2 21.417 17.794 0.204 0 .271 
48'-50' 2 21.391 18.038 0.186 0.247 
50'-52' 2 21.388 18.701 0.144 0 .191 
52'-54' 2 21 .398 18.158 0 .178 0.237 
54'-56' 2 21.418 18.107 0.183 0 .243 
56'-58' 2 21 .145 18.303 0 .155 0.207 
58'-60' 2 21 .382 18.140 0 .179 0 .238 
- -
Assume BulkSoil Density (p)= 1.33g/cc & Density of Water = 1.00g/cc 




NH4-N Depth Nitrate-N Ibs-
(ft) ( Ilg/g) water N/Acre-ft (lJ.g/g) Nitrate - N 
(mg/L) 
0 .71 -2 1.28 10.63 4 .62 
0 .44 -4 1.71 21 .62 6 .18 
0.44 -6 2.73 20.19 9 .87 
0 .36 -8 3 .14 23.21 11.32 
0 .35 -10 8 .99 56.44 32.48 
0.40 -12 8 .73 38.87 31.51 
0.31 -14 2.76 12.57 9 .96 
0 .31 -16 1 .81 13.66 6 .53 
0 .31 -18 1.24 9 .05 4.49 
0.28 -20 0 .88 5 .84 3 .19 
< 0 .10 -22 1 .90 7.79 6.87 
0.48 -24 3.43 13.53 12.38 
0.45 -26 1.20 4 .76 4 .32 
0.37 -28 1 .34 5 .12 4 .84 
0 .35 -30 0 .98 5 .23 3 .54 
0.32 -32 1 .50 6 .33 5.42 
0 .34 -34 1.40 14.02 5 .06 
0 .20 -36 0.92 9.21 3.32 
0.29 -38 0.67 6 .69 2.42 
0.53 -40 3.61 36.14 13.05 
0.23 -42 0.41 4.12 1.49 
0 .21 -44 1.09 9.77 3 .92 
0 .29 -46 0.99 5.19 3.56 
0.32 -48 2.02 9 .93 7.30 
0 .36 -50 1 .05 5 .67 3 .80 
0 .38 -52 0 .76 5 .30 2.75 
0 .35 -54 0.71 3.98 2.57 
0 .35 -56 0 .75 4 .13 2 .72 
0.37 -58 1.06 6.84 3 .83 
0.42 -60 1.39 7.80 5 .03 
Total lbs-N I acre= 
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of Core of Dry NH4 -N Depth Nitrate-N Pore water Ibs-DEPTH water H2O N/Acre-ft Sample Soil ( I-lg/g) (ft) (lJ.g/g) Nitrate-N (ft) (grams) (grams) content (8) content (8) (mg/L) 
0'-2' 2 21.393 17.826 0 .200 0.266 0.32 -2 0.83 4.15 3 .00 
2'-4' 2 21.385 18.660 0.146 0 .194 0.21 -4 0.93 6.35 3.35 
4'-6' 2 21.423 18.196 0.177 0.236 0.32 -6 1.69 9.55 6.12 
6'-8' 2 21.420 17.720 0.209 0 .278 0.21 -8 2.54 12.17 9.18 
8'-10' 2 21.410 17.873 0.198 0.263 0.43 -10 2 .44 12.35 8.82 
10'-12' 2 21.405 17.621 0.215 0.286 0.14 -12 1.89 8.80 6.82 
12'-14' 2 21.402 17.723 0.208 0.276 0.95 -14 1.63 7.87 5.90 
14'-16' 2 21.398 17.428 0.228 0.303 0.18 -16 1.32 5.78 4.75 
16'-18' 2 21.405 17.244 0.241 0.321 0.29 -18 1 .45 6.02 5 .24 
18'-20' 2 21.402 17.097 0 .252 0.335 0.43 -20 1.07 4.23 3.85 
20'-22' 2 21.425 17.269 0.241 0.320 0.77 -22 1.25 5.19 4 .51 
22'-24' 2 21.415 17.246 0.242 0.322 0.42 -24 1.18 4.90 4.28 
24'-26' 2 21.402 16.960 0.262 0.348 0.21 -26 1 .14 4 .34 4 .10 
26'-28' 2 21.400 18.393 0.163 0.217 0.32 -28 0 .86 5 .28 3 .12 
28'-30' 2 21.395 19.975 0.100 0.133 0.23 -30 0.55 5 .48 1.98 
30'-32' 2 21 .395 19.291 0 .109 0.145 0.25 -32 0.47 4 .32 1.70 
32'-34' 2 21.406 20.000 0.100 0 .133 0.23 -34 1.07 10.66 3.85 
34'-36' 2 21.392 19.696 0.100 0.133 0.15 -36 1.15 11.52 4 .16 
36'-38' 2 21.395 20.061 0 .100 0.133 0.33 -38 0 .41 4 .06 1.46 
38'-40' 2 21.422 20.568 0 .100 0.133 0.19 -40 1.67 16.70 6.03 
40'-42' 2 21.381 19.356 0.105 0 .139 0 .17 -42 1.36 12.99 4.91 
42'-44' 2 21.385 18.386 0.163 0 .217 0.24 -44 1.09 6.67 3 .93 
44'-46' 2 21.420 18.137 0.181 0.241 0.36 -46 0.96 5.29 3.46 
46'-48' 2 21.386 17.999 0.188 0.250 0.18 -48 0.87 4.62 3.14 
48'-50' 2 21.405 18.963 0.129 0.171 0.52 -50 0 .86 6.67 3.10 
50'-52' 2 21.417 18.992 0.128 0.170 0.20 -52 1.31 10.27 4.74 
52'-54' 2 21.412 20.146 0.100 0 .133 0 .25 -54 1.29 12.89 4.65 
54'-56' 2 21.440 19.956 0.100 0.133 0 .36 -56 1.67 16.66 6.02 
56'-58' 2 21.398 20.368 0.100 0.133 0.07 -58 1.43 14.29 5.16 
58'-60' 2 21 .399 19.955 0.100 0.133 0.13 -60 0.42 4.17 1 .50 
Assume BulkSoil Density (p)= 1.33g/cc & Density of Water = 1.00g/cc Totallbs-N / acre= 
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Site 10: HC-16-N Pivot Irrigated Soybeans 
Core Weight We ight Gravimetric Volumetric Estimated 
Interval 
of Core of Dry NH4 -N Depth Nitrate-N Pore water Ibs-DEPTH 
Sample water 
H2O N/Acre-ft Soil ( (J.g/g) (ft) (J.!g/g) Nitrate-N (ft) (grams) (grams) content (8) content (8) (mg/L) 
0'-2 ' 2 21.460 18.083 0 .187 0.248 0.43 -2 0.96 5.14 3.46 
2'-4' 2 21 .432 19.041 0.126 0.167 <0.10 -4 0.82 6 .56 2.97 
4'-6' 2 21.438 18.200 0.178 0.237 <0.10 -6 0 .79 4 .45 2.86 
6'-8' 2 21.469 17.504 0 .227 0.301 <0.10 -8 0.63 2 .80 2 .29 
8'-10' 2 21.415 17.363 0 .233 0.310 <0.10 -10 0.59 2.52 2.12 
10'-12' 2 21.636 17.398 0.244 0 .324 <0.10 -12 0.60 2.46 2 .16 
12'-14' 2 21.494 17.364 0.238 0.316 <0.10 -14 0.75 3 .14 2.70 
14'-16' 2 22.046 17.838 0.236 0.314 <0.10 -16 1.04 4.40 3.75 
16'-18' 2 21.485 17.377 0.236 0.314 <0.10 -18 1.95 8.23 7 .03 
18'-20' 2 21.402 17.171 0 .246 0.328 <0.10 -20 5.04 20.47 18.21 
20'-22' 2 21 .411 17.012 0.259 0 .344 <0.10 -22 1.04 4 .02 3 .75 
22'-24' 2 21.439 17.741 0.208 0 .277 <0.10 -24 1 .65 7 .91 5.96 
24'-26' 2 21 .550 20.150 0.100 0 .133 <0.10 -26 2 .03 20.29 7 .33 
26'-28' 2 21.485 18.433 0.166 0 .220 <0.10 -28 1.27 7.64 4.57 
28'-30' 2 21 .445 19.901 0.100 0.133 <0.10 -30 1.17 11.72 4.23 
30'-32' 2 21.417 19.763 0.100 0.133 <0.10 -32 1 .05 10.49 3.79 
32'-34' 2 21 .385 20.231 0 .100 0.133 <0.10 -34 0 .67 6.74 2.43 
34'-36' 2 21 .442 20.544 0 .100 0.133 <0.10 -36 0 .54 5.35 1 .93 
36'-38' 2 21.389 19.720 0 .100 0 .133 <0.10 -38 0 .61 6 .07 2 .19 
38'-40' 2 21 .399 20.094 0 .100 0.133 <0.10 -40 1 .04 10.41 3 .76 
40'-42' 2 21.401 19.971 0 .100 0 .133 <0.10 -42 0 .65 6.46 2 .33 
42'-44' 2 21.412 19.198 0 .115 0.153 <0.10 -44 0.83 7.17 2 .98 
44'-46' 2 21.391 18.275 0.171 0.227 <0.10 -46 0.97 5.68 3.49 
46'-48' 2 21.453 17.805 0.205 0.272 <0.10 -48 1.62 7.91 5 .85 
48'-50' 2 21 .540 18.169 0.186 0.247 <0.10 -50 0.64 3.43 2.30 
50'-52' 2 21.548 19.357 0.113 0.151 <0.10 -52 0 .66 5 .85 2 .39 
52'-54' 2 21 .393 19.819 0.100 0.133 <0.10 -54 0.71 7 .05 2.55 
54'-56' 2 21.385 20.263 0.100 0.133 <0.10 -56 0.73 7.28 2.63 
56'-58' 2 21.408 18.850 0.136 0 .180 <0.10 -58 1.80 13.23 6.48 
58'-60' 2 21 .385 18.274 0.170 0 .226 <0.10 -60 4.37 25.68 15.78 
Assume BulkSoil Density (p)= 1 .33g/cc & Density of Water = 1 .00g/cc Totallbs-N I acre= 
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Site ID: HC-l6-S Pivot Irrigated Soybeans 
Core Weight Weight Volumetric Estimated Gravimetric 
Interval 
of Core of Dry NH4-N Depth Nitrate-N Pore water Ibs-DEPTH water H2O N/Acre-ft Sample Soil (lJ.g/g) (ft) (/-lg/g) Nitrate-N (ft) (grams) (grams) content (8) content (8) (mg/L) 
0'-2' 2 21.376 18.421 0.160 0.213 0.50 -2 0.70 4.39 2 .54 
2'-4' 2 21.463 18.341 0 .170 0.226 0.19 -4 0.68 3.98 2.45 
4'-6' 2 21.423 18.149 0.180 0.240 0.20 -6 0 .51 2.82 1.84 
6'-8' 2 21 .390 17.768 0.204 0.271 0.32 -8 0.52 2.56 1.88 
8'-10' 2 21 .539 17.712 0 .216 0.287 0.25 -10 1.33 6 .14 4.79 
10'-12' 2 21 .875 17.840 0.226 0 .301 0 .44 -12 1.65 7.28 5.94 
12'- 14' 2 22.165 18.015 0.230 0.306 0.10 -14 0.40 1.73 1.44 
14'-16' 2 21 .953 18.001 0 .220 0 .292 0.12 -16 0 .37 1.71 1.35 
16'-18' 2 21.379 17.382 0 .230 0.306 <0.10 -18 0.46 2.00 1.66 
18'-20' 2 21 .609 17.629 0.226 0.300 0.12 -20 0 .63 2.79 2.27 
20'-22' 2 20.442 16.423 0.245 0 .325 0.14 -22 1.10 4.48 3.96 
22'-24' 2 21.496 17.351 0 .239 0.318 0.13 -24 2.37 9.93 8.57 
24'-26' 2 21.582 19.055 0 .133 0 .176 0.26 -26 3.14 23.71 11.35 
26'-28' 2 21.487 18.323 0.173 0.230 0.33 -28 0.39 2.24 1.40 
28'-30' 2 22.068 19.959 0.106 0.141 <0.10 -30 0.51 4.80 1.83 
30'-32' 2 21.468 19.180 0.119 0 .159 <0.10 -32 0.50 4 .23 1.82 
32'-34' 2 21 .539 19.077 0 .129 0 .172 <0.10 -34 0.71 5.53 2.58 
34'-36' 2 21.799 18.806 0 .159 0.212 0.18 -36 1.42 8.94 5.14 
36'-38' 2 21.480 17.741 0.211 0 .280 0 .26 -38 0.68 3.23 2.46 
38'-40' 2 21.520 18.065 0 .191 0.254 0.30 -40 0.43 2 .27 1.57 
40'-42' 2 21 .681 17.966 0.207 0 .275 0.26 -42 0 .58 2.83 2.11 
42'-44' 2 22.139 18.572 0 .192 0.255 0.11 -44 0.34 1.79 1.24 
44'-46' 2 21.399 18.460 0.159 0.212 0 .14 -46 0.41 2 .55 1.47 
46'-48' 2 21.434 18.000 0 .191 0.254 0.10 -48 0.91 4 .77 3.28 
48'-50' 2 21.382 18.194 0 .175 0 .233 0 .32 -50 1.69 9.65 6.11 
50'-52' 2 21.595 18.191 0.187 0.249 0.22 -52 0 .50 2 .67 1.80 
52'-54' 2 21.506 18.032 0.193 0.256 0.21 -54 0 .55 2.83 1.97 
54'-56' 2 21 .764 18.798 0.158 0.210 0.32 -56 1.80 11.38 6.49 
56'-58' 2 21 .443 18.636 0.151 0.200 0.35 -58 7 .34 48.71 26.49 
!58'-60' 2 21.442 18.819 0.139 0.185 0.63 -60 11.77 84.41 42.48 
Assume BulkSoil Density (p)= 1.33g/cc & Density otWater = 1.00g/cc Totallbs-N I acre= 
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Site ID: HC-17-N Pivot Irrigated Corn 
Core Weight Weight Gravimetric Volumetric 
Estimated 
of Core of Dry NH4-N Depth Nitrate-N Pore water Ibs-
DEPTH Interval 
Sample 
water H2O (ft) (/-lg/g) N/Acre-ft Soil (~g/g) Nitrate-N (ft) (grams) (grams) content (9) content (9) (mg/L) 
0'-2' 2 34.393 28.563 0.204 0.271 0.89 -2 0.76 3.73 2.75 
2'-4' 2 31.634 28.175 0.123 0.163 0.47 -4 1.17 9.50 4.21 
4'-6' 2 35.739 30.921 0.156 0.207 2.96 -6 10.60 68.02 38.27 
6'-8' 2 28.284 23.729 0.192 0.255 0.22 -8 0.85 4.41 3.06 
8'-10' 2 35.966 29.628 0.214 0.285 0.52 -10 1.83 8.56 6.61 
10'-12' 2 38.194 31.382 0.217 0.289 0.38 -12 0.85 3.92 3.07 
12'-14' 2 39.629 32.273 0.228 0.303 0.28 -14 0.97 4.24 3.49 
14'-16' 2 29.935 24.439 0.225 0.299 0.44 -16 1.50 6.68 5.42 
16'-18' 1 36.990 29.273 0.264 0.351 0.44 -18 1.59 6.03 5.74 
18'-20' 2 36.437 28.933 0.259 0.345 0.47 -20 1.06 4.09 3.83 
20'-22' 2 37.384 31.959 0.170 0.226 0.57 -22 1.09 6.45 3.95 
22'-24' 2 39.686 34.747 0.142 0.189 0.75 -24 1.84 12.98 6.66 
24'-26' 2 39.612 35.688 0.110 0.146 0.34 -26 1.47 13.40 5.32 
26'-28' 2 35.092 33.229 0.100 0.133 0.34 -28 1.35 13.47 4.86 
28'-30' 2 37.065 35.148 0.100 0.133 0.44 -30 2.47 24.71 8.92 
30'-32' 2 29.849 27.663 0.100 0.133 0.72 -32 4.38 43.85 15.83 
32'-34' 2 36.035 33.506 0.100 0.133 0.86 -34 7.17 71.72 25.89 
34'-36' 2 33.638 30.099 0.118 0.156 2.30 -36 12.43 105.69 44.87 
36'-38' 2 39.131 33.793 0.158 0.210 1.89 -38 10.98 69.52 39.65 
38'-40' 2 36.206 30.125 0.202 0.268 1.18 -40 6.01 29.78 21.70 
40'-42' 2 51.081 42.316 0.207 0.275 0.50 -42 1.47 7.08 5.30 
42'-44' 2 31 .124 26.093 0.193 0.256 0.75 -44 1.45 7.51 5.23 
44'-46' 2 41.527 33.625 0.235 0.313 1.12 -46 2.14 9.12 7.74 
Assume BulkSoil Density (p)= 1.33g/cc & Density otWater = 1.00g/cc Totallbs-N I acre= 
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of Core of Dry 
DEPTH Interval 
Sample 
water H20 content 
Soil (ft) (grams) (grams) content (9) (9) 
0'-2' 2 38.210 32.823 0.164 0.218 
2'-4' 2 32.909 28.431 0.158 0.209 
4'-6' 2 41.424 35.709 0.160 0.213 
6'-8' 2 49.125 41.085 0.196 0.260 
8'-10' 2 42.057 34.206 0.230 0.305 
10'-12' 2 46.412 38.426 0.208 0.276 
12'-14' 2 45.497 36.502 0.246 0.328 
14'-16' 2 39.861 31 .817 0.253 0.336 
16'-18' 2 45.917 36.656 0.253 0.336 
18'-20' 2 46.917 37.233 0.260 0.346 
20'-22' 2 44.215 34.887 0.267 0.356 
22'-24' 2 43.551 34.065 0.278 0.370 
24'-26' 2 48.932 42.188 0.160 0.213 
26'-28' 2 39.462 35.963 0.100 0.133 
28'-30' 2 38.777 36.825 0.100 0.133 
30'-32' 2 49.286 44.176 0.116 0.154 
32'-34' 2 48.697 44.757 0.100 0.133 
34'-36' 2 42.218 39.104 0.100 0.133 
36'-38' 2 47.134 41 .913 0.125 0.166 
'38'-40' 2 49.487 42.559 0.163 0.217 
40'-42' 2 35.489 31 .109 0.141 0.187 
42'-44' 2 47.427 40.917 0.159 0.212 
44'-46' 2 44.289 38.342 0.155 0.206 
Assume BulkSoil Density (p)= 1.33g/cc & Density ofWater= 1.00g/cc 
Method Detection Limit Nitrate = 0.30 mg/L 
A-32 
Estimated 
NH4-N Depth Nitrate-N Pore Water Ibs-
(~g/g) (ft) ()lg/g) nitrate-N N/Acre-ft 
(mg/L) 
1.88 -2 0.72 4.38 2.59 
0.49 -4 1.23 7.80 4.44 
0.24 -6 0.52 3.23 1.86 
0.11 -8 0.44 2.27 1.60 
0.46 -10 0.71 3.08 2.55 
0.39 -12 1.43 6.87 5.15 
<0.10 -14 2.22 8.99 8.00 
0.15 -16 2.12 8.37 7.64 
0.26 -18 3.26 12.90 11 .77 
0.23 -20 4.98 19.15 17.99 
0.21 -22 1.81 6.77 6.54 
0.29 -24 2.96 10.64 10.69 
0.31 -26 0.94 5.91 3.41 
0.21 -28 1.14 11.37 4.10 
<0.10 -30 1.35 13.54 4.89 
0.27 -32 0.98 8.45 3.53 
<0.10 -34 1.01 10.12 3.65 
<0.10 -36 1.50 15.05 5.43 
<0.10 -38 2.07 16.65 7.49 
0.26 -40 1.55 9.50 5.59 
0.37 -42 1.26 8.94 4.55 
<0.10 -44 1.25 7.84 4.50 
0.10 -46 1.44 9.28 5.20 
Totallbs-N I acre= 
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Site 10: HC-l8-E Pivot Irrigated Soybeans 
Core Weight Weight Gravimetric Volumetric 
Estimated 
of Core of Dry NH4-N Depth Nitrate-N Pore water Ibs-DEPTH Interval water H20 content (ft) (f..lg/g) N/Acre-ft Sample Soil (~/g) Nitrate-N (ft) (grams) (grams) content (9) (9) (mg/L) 
0'-2' 2 21.392 18.463 0.159 0.211 0.27 -2 0.90 5.68 3.25 
2'-4' 2 21.406 18.812 0.138 0.183 0.97 -4 1 .05 7.63 3.80 
4'-6' 2 21.414 18.786 0.140 0.186 0.29 -6 0.50 3.59 1.82 
6'-8' 2 21.413 18.119 0.182 0.242 0.49 -8 1.44 7.92 5.20 
8'-10' 2 21.405 17.724 0.208 0.276 1.12 -10 1.73 8 .33 6.25 
10'-12' 2 21.408 17.429 0.228 0 .304 0.28 -12 1.94 8.48 6.99 
12'-14' 2 21.407 17.132 0.250 0.332 0.20 -14 0.93 3.71 3.34 
14'-16' 2 21 .396 17.182 0.245 0.326 0.24 -16 0.99 4.05 3.59 
16'-18' 2 21.395 17.172 0.246 0.327 0.26 -18 2.01 8.15 7 .24 
18'-20' 2 21.399 17.182 0.245 0.326 0 .31 -20 1.85 7.55 6.69 
20'-22' 2 21.393 17.668 0 .211 0.280 0.72 -22 2.64 12.52 9.53 
22'-24' 2 21.410 17.711 0.209 0.278 0.47 -24 3.07 14.68 11 .07 
24'-26' 2 21.398 18.526 0.155 0.206 1.32 -26 3.40 21.92 12.27 
26'-28' 2 21.408 20.193 0.100 0 .133 0.96 -28 3.03 30.27 10.93 
28'-30' 2 21 .391 18.582 0.151 0.201 0.19 -30 2.63 17.40 9 .49 
30'-32' 2 21.427 17.735 0.208 0.277 0.23 -32 1.33 6.38 4 .79 
32'-34' 2 21.414 18.008 0.189 0 .252 0.44 -34 2.60 13.74 9 .38 
34'-36' 2 21.408 18.289 0.171 0 .227 0 .56 -36 4.93 28.92 17.81 
36'-38' 2 21.398 18.646 0.148 0 .196 0 .85 -38 2.38 16.11 8.59 
38'-40' 2 21.395 17.354 0.233 0.310 0.46 -40 2 .00 8.59 7.23 
40'-42' 2 21.401 17.912 0.195 0 .259 0.24 -42 2.30 11.83 8.32 
42'-44' 2 21.398 18.538 0 .154 0.205 0.50 -44 1.17 7.56 4.21 
44'-46' 2 21.398 18.631 0 .149 0.198 0.49 -46 4.75 31.98 17.15 
46'-48' 2 21.404 18.723 0 .143 0.190 0.21 -48 1.34 9.39 4 .85 
48'-50' 2 21 .406 20.250 0.100 0.133 0.31 -50 0.77 7.72 2.79 
50'-52' 2 21.404 20.340 0 .100 0.133 0.36 -52 0.57 5.70 2.06 
52'-54' 2 21.395 19.685 0.100 0 .133 0.42 -54 1.13 11 .27 4.07 
54'-56' 2 21.411 19.942 0.100 0.133 0.44 -56 0 .59 5.85 2.11 
56'-58' 2 21.414 20.014 0 .100 0 .133 0.46 -58 1.23 12.26 4.43 
58'-60' 2 21.394 20.389 0 .100 0.133 0.62 -60 2.35 23.49 8.48 
Assume BulkSoil Density (p)= 1.33g/cc & Density of Water = 1.00g/cc Totallbs-N I acre= 
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of Core of Dry H2O NH4 -N Depth Nitrate-N Pore water Ibs-
water N/Acre-ft Sample Soil content ( IJ.g/g) (ft) (J.1g/g) Nitrate-N (ft) (grams) (grams) content (8) (8) (mg/L) 
0'-2' 2 21.400 17.497 0 .223 0.297 0.46 -2 1.56 7 .00 5.63 
2'-4' 2 21 .405 18.947 0.130 0 .173 0 .21 -4 3.16 24.39 11.43 
4'-6' 2 21.406 17.355 0 .233 0.310 <0.10 -6 2 .47 10.58 8.92 
6'-8' 2 21.401 17.575 0.218 0.290 0.18 -8 3.75 17.20 13.52 
8'-10' 2 21.406 17.494 0 .224 0.297 0.15 -10 3 .29 14.73 11.90 
10'-12' 2 21.400 16.854 0.270 0.359 <0.10 -12 5.28 19.56 19.05 
12'- 14' 2 21.400 16.843 0.271 0 .360 0 .17 -14 5.01 18.51 18.09 
14'-16' 2 21.412 17.194 0.245 0.326 <0.10 - 16 0.86 3 .50 3 .10 
16'-18' 2 21.405 17.008 0.259 0 .344 <0.10 -18 0.62 2.42 2.25 
18'-20' 2 21.398 17.402 0 .230 0 .305 <0.10 -20 0.92 3.99 3.30 
20'-22' 2 21 .402 20.586 0 .100 0.133 0.15 -22 1 .77 17.71 6 .39 
22'-24' 2 21.403 20.300 0.100 0.133 <0.10 -24 0.64 6 .37 2.30 
24'-26' 2 21.392 19.223 0 .113 0 .150 0 .10 -26 1.95 17.28 7.04 
26'-28' 2 21.428 19.306 0 .110 0.146 <0.10 -28 5 .40 49.08 19.48 
28'-30' 2 21.412 18.210 0 .176 0.234 <0.10 -30 1.62 9.20 5.84 
30'-32' 2 21.408 19.007 0.126 0 .168 <0.10 -32 1.10 8 .68 3.96 
32'-34' 2 21.409 19.018 0 .126 0.167 <0.10 -34 1.77 14.08 6.39 
34'-36' 2 21.408 19.576 0 .100 0.133 <0.10 -36 2 .30 22.99 8.30 
36'-38' 2 21 .395 19.112 0.119 0.159 <0.10 -38 0.93 7 .81 3.37 
38'-40' 2 21.412 18.335 0 .168 0.223 <0.10 -40 1.20 7 .13 4 .32 
40'-42' 2 21.397 19.000 0.126 0.168 <0.10 -42 3.08 24.40 11 .11 
42'-44' 2 21.395 18.206 0.175 0.233 <0.10 -44 1.30 7.40 4.68 
44'-46' 2 21.406 19.086 0.122 0 .162 <0.10 -46 1.68 13.85 6.08 
46'-48' 2 21.410 17.246 0.241 0.321 0 .13 -48 1 .66 6.88 6 .00 
48'-50' 2 21.402 17.831 0.200 0.266 <0.10 -50 1 .01 5 .04 3.65 
50'-52' 2 21.400 18.944 0.130 0 .172 0.45 -52 6.24 48.17 22.55 
.52'-54' 2 21 .395 17.765 0 .204 0.272 0 .16 -54 2 .75 13.47 9.94 
54'-56' 2 21.420 18.624 0.150 0 .200 0.14 -56 2.34 15.60 8.45 
56'-58' 2 21.396 19.418 0.102 0 .135 <0.10 -58 1 .33 13.08 4.81 
58'-60' 2 21.396 20.532 0 .100 0 .133 <0.10 -60 1.27 12.69 4.58 
Assume BulkSoil Density (p)= 1.33g/cc & Density otWater= 1.00g/cc Totallbs-N I acre= 
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Site ID: HC-20-E Pivot Irrigated Soybeans 
Weight Weight 
Estimated 
Core Gravimetric Volumetric Pore 
of Core of Dry NH4 - N Depth Nitrate-N Ibs-DEPTH Interval water H2O (ft) (J..lg/g) water N/Acre-ft Sample Soil (lJ.g/g) (ft) (grams) (grams) content (8) content (8) Nitrate-N (mg/L) 
0'-2' 2 21.395 17.486 0.224 0.297 0.92 -2 0.74 3 .31 2.67 
2'-4' 2 21.395 18.898 0 .132 0 .176 0.23 -4 0.56 4.23 2 .02 
4'-6' 2 21.411 18.389 0 .164 0.219 <0.10 -6 0.76 4.62 2 .74 
6'-8' 2 21 .394 17.838 0 .199 0 .265 <0.10 -8 0.98 4.94 3 .55 
8'-10' 2 21.407 17.950 0 .193 0.256 <0.10 -10 0 .91 4.74 3.29 
10'-12' 2 21.396 17.345 0 .234 0 .311 <0.10 -12 1.35 5.79 4 .89 
12'- 14' 2 21.416 17.538 0 .221 0.294 <0.10 -14 0.47 2 .11 1.68 
14'-16' 2 21.386 17.352 0.232 0 .309 <0.10 -16 0 .66 2 .82 2.37 
16'-18' 2 21.394 17.152 0.247 0.329 < 0 .10 -18 0.89 3.58 3.20 
18'-20' 2 21.420 17.423 0 .229 0 .305 <0.10 -20 0.87 3.81 3.16 
20'-22' 2 21.405 17.668 0.212 0.281 <0.10 -22 0.56 2 .67 2.04 
22'-24' 2 21.396 19.582 0 .100 0 .133 <0.10 -24 0.79 7 .89 2.85 
24'-26' 2 21.403 19.085 0 .121 0.162 <0.10 -26 0 .77 6 .34 2 .78 
26'-28' 2 21 .411 19.688 0 .100 0 .133 < 0 .10 -28 0.55 5.52 1.99 
28'-30' 2 21.397 19.606 0 .100 0 .133 0.20 -30 0 .81 8.14 2 .94 
30'-32' 2 21.407 20.269 0.100 0.133 0 .10 -32 0.72 7.21 2 .60 
32'-34' 2 21.390 18.543 0 .154 0.204 <0.10 -34 0.91 5 .90 3.27 
34'-36' 2 21 .397 18.025 0.187 0 .249 < 0.10 -36 1.43 7.65 5.17 
36'-38' 2 21.417 17.757 0 .206 0.274 < 0 .10 -38 1.70 8.26 6 .15 
38'-40' 2 21.417 17.728 0 .208 0 .277 < 0.10 -40 1.29 6.20 4 .66 
40'-42' 2 21 .393 18.871 0 .134 0 .178 <0.10 -42 2.46 18.40 8.88 
42'-44' 2 21.401 20.270 0 .100 0 .133 0.18 -44 2 .63 26.26 9.48 
44'-46' 2 21 .401 19.454 0 .100 0 .133 < 0 .10 -46 2.53 25.28 9 .14 
46'-48' 2 21 .394 20.004 0 .100 0 .133 < 0.10 -48 2.40 23.99 8 .66 
48'-50' 2 21.410 18.276 0 .171 0.228 < 0.10 -50 2.76 16.08 9 .96 
50'-52' 2 21 .398 19.652 0.100 0.133 0.21 -52 2.55 25.48 9.20 
52'-54' 2 21.406 19.998 0.100 0.133 0.20 -54 5 .94 59.35 21.43 
54'-56' 2 21.396 19.677 0.100 0.133 0.21 -56 6.87 68.71 24.81 
56'-58' 2 21.405 18.720 0 .143 0 .191 <0.10 -58 2.09 14.60 7.56 
58'-60' 2 21 .394 17.339 0.234 0.311 0 .34 -60 3.63 15.50 13.09 
Assume BulkSoil Density (p)= 1.33g/cc & Density atWater = 1.00g/cc Totallbs-N / acre= 







































) ) ) ) ) ) ) ) 








water H20 content (ft) (Ilg/g) N/Acre-ft (~g/g) Nitrate-N (ft) (grams) (grams) content (9) (9) (mg/L) 
0'-2' 2 21.412 18.049 0.186 0 .248 0.54 -2 0.99 5.31 3.57 
2'-4' 2 21.394 19.086 0.121 0 .161 0.35 -4 0.36 2 .94 1.28 
4'-6' 2 21.420 18.499 0 .158 0 .210 0.32 -6 0.52 3.26 1.86 
6'-8' 2 21.410 18.077 0 .184 0 .245 0 .38 -8 1.15 6 .21 4.13 
8'-10' 2 21.392 18.365 0.165 0.219 0.31 -10 1.29 7.84 4 .66 
10'-12' 2 21.415 17.446 0.228 0.303 0.47 -12 1 .61 7.06 5 .80 
12'-14' 2 21.400 17.280 0.238 0.317 0.29 -14 1.25 5.26 4.53 
14'-16' 2 21.415 17.472 0.226 0.300 0.28 -16 1.02 4.51 3.67 
16'-18' 2 21.398 17.112 0.250 0 .333 0.35 -18 1.10 4.39 3.97 
18'-20' 2 21.403 17.378 0.232 0.308 0.47 -20 2.68 11.57 9 .68 
20'-22' 2 21.403 17.202 0.244 0.325 0.45 -22 1.70 6 .95 6.13 
22'-24' 2 21.403 18.706 0 .144 0.192 0.47 -24 1.41 9.75 5.08 
24'-26' 2 21.411 19.434 0 .102 0.135 0 .28 -26 1 .16 11.44 4.20 
26'-28' 2 21.412 19.906 0 .100 0 .133 0.36 -28 1 .38 13.81 4.99 
28'-30' 2 21.396 19.502 0.100 0.133 0.41 -30 1.06 10.64 3 .84 
30'-32' 2 21.397 19.250 0.112 0.148 0.90 -32 1.41 12.63 5 .09 
32'-34' 2 21.411 18.523 0.156 0 .207 <0.10 -34 0.73 4.67 2 .63 
34'-36' 2 21.397 18.010 0.188 0 .250 0.27 -36 0.57 3.04 2.06 
36'-38' 2 21.398 17.718 0.208 0.276 0.27 -38 0.54 2.62 1.96 
38'-40' 2 21.405 18.275 0.171 0.228 0 .16 -40 0 .57 3.31 0.30 
40'-42' 2 21.408 19.007 0.126 0.168 0 .16 -42 0.64 5 .07 2 .31 
42'-44' 2 21.410 18.700 0 .145 0.193 0 .11 -44 0 .70 4.82 2.52 
44'-46' 2 21.398 20.261 0.100 0.133 0.14 -46 0.83 8.27 2 .98 
46'-48' 2 21.409 18.764 0.141 0.187 0.51 -48 0.98 6.96 3.54 
48'-50' 2 21.422 18.066 0.186 0.247 0 .57 -50 5.27 28.37 19.03 
50'-52' 2 21.387 18.565 0.152 0.202 0.25 -52 7.30 48.03 26.36 
52'-54' 2 21 .401 18.541 0.154 0.205 0.48 -54 2.90 18.79 10.47 
54'-56' 2 21.412 20.778 0.100 0.133 0.25 -56 1.40 13.98 5.05 
56'-58' 2 21.415 18.565 0.154 0.204 0.30 -58 1.82 11.86 6.57 
58'-60' 2 21.412 20.451 0.100 0.133 0.31 -60 0.45 4.50 1.63 
Assume BulkSoil Density (p)= 1.33g/cc & Density otWater = 1.00g/cc Totallbs-N I acre= 
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